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Executive Summary 
On Sunday, December 26, 2004 an earthquake registering approximately 9.0 on 
the Richter scale triggered a series of tsunamis, devastating several nations including 
Thailand.  Ban Nam Khem, a small Thai village that overlooks the Andaman Sea, was 
one of the villages most heavily damaged, losing approximately half of its population of 
5,000 people.  The tsunami has caused both extensive physical destruction and enduring 
emotional distress within the community.  Since the tsunami, quite a bit of effort has been 
devoted to reconstructing the community and improving disaster preparedness.  However, 
the community still feels that more is needed.  The community seeks improvement of its 
current tsunami mitigation plan, specifically by constructing tsunami evacuation towers, 
by improving the warning system, and by educating and training the community in 
tsunami preparedness.  Implementation of these various mitigation measures will not only 
provide the village with physical protection from a future tsunami, but will also aid in 
psychological recovery from the lasting trauma caused by the 2004 Sumatra Tsunami.   
The Duang Prateep Foundation (DPF), the sponsor of this research project, is a 
non-governmental organization based in Bangkok.  Along with other charitable 
organizations, they have contributed to the physical reconstruction of Ban Nam Khem, 
but have been unable to alleviate the tsunami’s lingering psychological impact on the 
villagers.  Our goal was to work with the DPF and residents of Ban Nam Khem to 
recommend improvements in tsunami mitigation, which we believe will help in 
enhancing the psychological wellbeing of the community.  In accomplishing our goal, 
there were three major objectives: 
• To facilitate the empowerment of the residents through their active involvement 
in the project research and through the knowledge brought to them via our 
recommendations towards tsunami mitigation.  
• To address the community’s expressed interest in the construction of tsunami 
evacuation towers, improvement of the warning system and educating and 
training the community about tsunami preparedness. 
• To help the community develop an analytical and technical proposal in seeking 
governmental and non-governmental support for an enhanced mitigation plan.  
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Methodology 
To meet the community’s goals, we began with a preliminary visit to Ban Nam 
Khem to evaluate its current physical condition, and opinions and attitudes of the 
residents about the tsunami and tsunami mitigation.  During this visit we were given a 
tour of the village, revealing areas most devastated by the past tsunami and proposed 
locations for the suggested evacuation towers.  We also attended a community meeting 
raising the awareness of and gathering opinions on the proposed towers.  In addition, we 
met with the head of Takua Pa District to understand his position on the existing 
mitigation measures and potential for their improvement. 
 Our second visit to the village was oriented towards data collection and field 
research.  It consisted of a trip to a nearby evacuation tower in Bang Nieng and 
interviews with community members and local administrators of Ban Nam Khem about 
tsunami mitigation.  To make a case for the need and feasibility of the construction of the 
evacuation towers and to determine suitable areas for their placement, we then spoke with 
community members about their perceptions of tsunami vulnerability in the village, 
confirming their views by studying maps that indicated exposure, population density and 
potential tsunami inundation.   
Finally, we spoke with engineers and architects regarding the analysis and 
justification behind the specific design elements of existing evacuation towers used 
around the world and, more specifically, in villages surrounding Ban Nam Khem.  In our 
research methods, we took into account a broad range of views, including both 
professional expertise and community opinions, to ensure that the outcome of our project 
was based on technically competent ideas that could satisfy the needs of the residents.  
 
Findings  
 Many residents of Ban Nam Khem live in fear and anxiety, due to the threat of a 
future tsunami. This fear is justified because of the uncertain status of the fault line 
responsible for the 2004 Sumatra Tsunami, which creates potential for a future 
occurrence of similar magnitude.  Moreover, there are inadequacies within the 
established mitigation plan in Ban Nam Khem, perpetuating the distress felt by the 
community.  The following findings presented in this report suggest specific measures 
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that could be taken to address areas of weakness and suggestions for improvement in Ban 
Nam Khem’s tsunami mitigation plan. 
Our findings point out the interconnectedness of several factors that must be 
addressed in an effective tsunami mitigation plan.  Ban Nam Khem’s exposure to a 
tsunami and the community’s difficulty in efficiently evacuating to higher grounds 
support the residents’ desire for evacuation towers.  We found that the benefits of such 
towers would be useless to the community without an effective warning system that 
prompts their evacuation.  Knowledge of the current warning system and community-
wide tsunami preparedness training could promote the residents’ confidence in the plan 
as a whole.    
In regards to the design of evacuation towers, we found that there are common 
considerations that engineers must take into account, such as height, structural integrity, 
cost and materials, multi-functionality and location.  Within Ban Nam Khem, there are 
commonalities between both community opinion and assessed factors vulnerability, 
indicating suitable locations for the construction of tsunami evacuation towers.   
 Despite the fact that Ban Nam Khem has more means of tsunami warning than 
most villages in Phang Nga, the majority of its villagers is unaware and distrusts the 
system's functionality and effectiveness.  The reasons for their distrust are primarily due 
to a lack of testing and a false alarm of the system on December 14, 2006.  Evidence 
from other communities indicates that proper testing of the warning system helps to 
establish residents’ confidence in it.  Requesting these tests, however, is usually a 
convoluted, lengthy and uncertain process that can only be expedited by specific means. 
Finally, Ban Nam Khem expressed the desire for community-wide education and 
training to be part of a mitigation plan.  There is a lack of knowledge in earthquake and 
tsunami physics, natural tsunami warning signs, and preparation and response.  The 
community wants to incorporate this education into school curriculums to keep future 
generations aware of tsunamis and their dangers.  Strong support for community 
meetings in order to maintain a flow of information between the village leaders and the 
villagers is also apparent.  We determined the most convenient times for villagers to meet 
as well as the best means of communication in Ban Nam Khem.  
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Recommendations 
We believe the fears and anxieties of residents can be lessened by the 
improvement of existing mitigation measures considered by them to be inadequate.  In 
overcoming the weaknesses of the current mitigation plan, shelter could be provided to 
ensure safety within the village when time does not permit safe evacuation.  Improvement 
of the warning system could instill the residents’ confidence in early warning, thereby 
prompting their escape.  Also, tsunami education and preparedness could benefit the 
effectiveness and sustainability of the overall mitigation plan.       
Tsunami evacuation towers have been identified as a critical need of Ban Nam 
Khem, both by the community and by observing the physical characteristics of the 
village.  Our primary recommendation is for the construction of evacuation towers.  
Some recommendations about the nature of their construction are to: 
•    Ensure the structural integrity of the tower. 
• Use cost effective materials for construction. 
• Consider multiple uses for the towers. 
• Construct three or four towers in Soi 5, the beachfront and harbor area, and the 
market area. 
• Incorporate the towers into the established mitigation measures, specifically 
with evacuation routes to the towers and signage indicating tower locations. 
We recommend improving the tsunami warning system in place.  The following 
measures could be taken towards its advancement: 
• Hold regular tests of the system.  
• Upgrade sirens such that the entire community can hear the warning. 
• Have regular maintenance of the system and a local operator in charge of the 
warning towers. 
• Educate the community and the local administration about the process that is 
required to request and independently run tests and drills. 
 In addition, community-wide education and training is key to promoting 
awareness and trust in a mitigation plan.  Our recommendations for community-wide 
education are to:  
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• Provide education regarding evacuation procedures, tsunami and earthquake 
physics, and natural warning signs of tsunamis.  
• Hold community meetings while taking into account the daily lives of villagers 
in order to obtain substantial attendance. 
• Communicate information by means of the local radio station, announcement 
cars, announcement towers, flyers, word of mouth and the television. 
Our recommendations pertaining to tsunami evacuation drills are to: 
• Have the residents organize and design the evacuation drill to promote 
community ownership and sustainability of the plan. 
• Conduct drills yearly or bi-yearly. 
• Inform the community of the difference between testing of the warning system 
and an evacuation drill, the time and date of the drill, and the procedures they 
need to follow. 
• Establish parameters to evaluate the success of drills. 
 
Project Outcome 
An effective mitigation plan can considerably reduce the trauma felt by the 2004 
Sumatra Tsunami victims in Ban Nam Khem and presents an additional motivation to 
governmental and non-governmental organizations to support these recommendations.  
The lack of a comprehensive mitigation plan in the event of a future tsunami has 
contributed greatly to the fragile psychological state of the community.  Upon the 
completion of our project, we provided the community of Ban Nam Khem with 
recommendations for several tsunami mitigation measures that we think both meets their 
self-determined needs and standards set by disaster professionals.  It is our intention that 
community members of Ban Nam Khem will be equipped with the documentation needed 
to create a persuasive proposal to gain support for a tsunami mitigation plan.  The 
implementation of this mitigation plan will provide the village with protection from a 
future tsunami and be critical in their psychological recovery from the 2004 Sumatra 
Tsunami. 
 i 
Abstract 
Ban Nam Khem is a Thai village that was devastated, both physically and 
mentally, by the 2004 Sumatra Tsunami.  This project provides the community with 
recommendations for improved tsunami mitigation, addressing the areas of tsunami 
evacuation towers, greater trust in the warning system and, community-wide tsunami 
education and training.  Reflecting the mission of our project sponsor, the Duang Prateep 
Foundation, we took steps towards empowering the community in order to promote the 
mitigation plan’s sustainability. 
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1  Introduction 
Hurricanes, earthquakes and tsunamis are a force of destruction impartial to 
political borders that have the potential to devastate all those in their paths, taking the 
lives of some and overturning others.  Between the years of 1991 and 2000, there was an 
average of 75,250 deaths per year as a result of natural disasters (Disaster Data: key 
trends and statistics, 2001).  Beyond the physical damage, they can often invoke mass 
psychological trauma, including fear, anxiety and post-traumatic stress disorder (Brook, 
S.E., Jimerson, S.R., & Lazarus, P.K., 2003).  The burden of this trauma on an individual 
can permanently affect the course of their life and take many years to overcome (Ashraf, 
2006).  Collectively, such trauma can lead to cultural disillusionment and hopelessness, 
potentially destroying an entire culture (Brook et. al., 2003).   
On Sunday, December 26, 2004 an earthquake registering approximately 9.0 on 
the Richter scale occurred about 100 miles west of the Indonesian island of Sumatra, 
triggering a series of tsunamis that devastated at least 12 nations bordering the Indian 
Ocean.  The deadly waves caused significant damage in the countries of Indonesia, 
Thailand, Sri Lanka, India and the Maldives, while moderate to low damage occurred in 
Seychelles, Socotra (Yemen) and Somalia (Inderfurth, Fabrycky, and Cohen, 2005).  
Approximately 225,000 lives were lost in what is said to be the deadliest tsunami in 
recorded history (Pararas-Carayannis, 2005).   Thailand was among the four hardest hit 
countries, reporting about 8,240 missing and dead (Inderfurth et al. 2005).  Beyond the 
loss of life, affected communities also faced social dislocation and experienced 
widespread psychological trauma, including fear, anxiety and post-traumatic stress 
disorder.  
Ban Nam Khem, a Thai village that borders the Indian Ocean along the Andaman 
Coast, is considered to be one of the villages most affected by the 2004 Sumatra Tsunami 
(Rolan, 2005).  Humanitarian relief organizations, including this project’s sponsor, the 
Duang Prateep Foundation, have taken significant steps in reconstructing the physical 
devastation, but have been unable to fully address the tsunami’s psychological impact on 
the villagers.  Anomie, a social condition characterized by instability, a breakdown of 
social norms and institutional disorganization, still lingers over the lives of those in Ban 
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Nam Khem.  Feelings of rootlessness, futility, anxiety, and amorality can afflict the 
individuals who live under such social conditions (Durkheim, 2003).  One resident states 
“[Residents of Ban Nam Khem] have helped to rebuild the houses, although they don’t 
have much power….Some [residents of Ban Nam Khem] that lost all members of their 
family don’t have the power to get back on their feet” (Community Interview #1).  
Unfortunately, in Ban Nam Khem, the lack of a comprehensive and trusted plan to deal 
with a future tsunami has left its residents in a constant state of anxiety and distress. 
 Although the community of Ban Nam Khem and the Thai government have taken 
several measures to mitigate past impacts and future risks of a tsunami, additional steps 
must be taken to ensure the community’s safety and to increase confidence in their 
preparedness.  The community has expressed a desire for improved tsunami mitigation, 
specifically the construction of tsunami evacuation towers, improvement of the warning 
system and, community-wide education and training.  Furthermore, some local 
government administrators appear willing to support these improved mitigation measures 
in Ban Nam Khem, given that the community can provide analytical support of the plan.  
Our goal was to supply Ban Nam Khem with such an assessment and to propose 
recommendations based on our analysis for use in a proposal seeking governmental or 
non-governmental support. 
To achieve this goal, we began by evaluating the current physical and social 
circumstances existing in the community, identifying their needs and desires for tsunami 
mitigation and the current measures already implemented.  We assessed several factors of 
tsunami vulnerability in Ban Nam Khem, qualitatively and quantitatively, for use in 
considering the feasibility and suitability of specific measures in the village.  We 
evaluated existing mitigation components used elsewhere along the Andaman Coast and 
researched various other mitigation plans around the world.  Throughout this entire 
process, we sought to empower the community of Ban Nam Khem through their active 
involvement in the project research and through the knowledge brought to them via our 
recommendations. 
  The eventual implementation of a large-scale tsunami mitigation plan will be 
crucial in alleviating the social and psychological tension in Ban Nam Khem.  We hope 
that government or charitable support for such a project can be secured through our 
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project’s research.  A mitigation plan that is organized, realized and sustained by the 
community will not only build the cultural and psychological confidence they seek, but 
will also prevent future loss of human lives and community-wide deterioration, like that 
brought about by the 2004 Sumatra Tsunami. 
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2  Background 
Since the 2004 Sumatra Tsunami, the Duang Prateep Foundation (DPF) has 
extended assistance to Thailand’s victims, especially in the village of Ban Nam Khem, 
attempting to repair not only damaged physical structures, but also the psychological and 
cultural damage wrought by the destruction.  Recovery from this, however, cannot be 
accomplished without enhancing the sense of security of local residents with respect to 
future tsunamis.  In order to contextualize the problem in Ban Nam Khem, this chapter 
will begin by describing tsunamis in general and then the specifics of the 2004 Sumatra 
Tsunami.  The next section will examine the Duang Prateep Foundation and their goals 
and efforts, followed by a discussion of the concept of empowerment, a philosophy 
central to the work of the DPF and critical to the success of this project.  Information 
regarding the village of Ban Nam Khem, specifically before, during and after the 2004 
Tsunami, will then be provided.  Subsequently we will discuss the psychological effects 
of such a disaster, as well as how they have afflicted Ban Nam Khem’s tsunami victims.  
Lastly, existing mitigation measures will be examined in order to understand their 
relevance in the context of Ban Nam Khem.   
2.1 Understanding Tsunamis   
Tsunamis are an extreme force of nature and are capable of complete destruction 
of not only a community’s physical structures but also their culture.  In order to portray 
their power, the next section will discuss the physics behind tsunamis. Subsequently, 
detail regarding the 2004 Sumatra Tsunami will be reviewed. 
2.1.1 Tsunami Propagation and Physics 
A tsunami is a series of large ocean waves stemming from earthquakes, 
underwater explosions, landslides or other mass impacts (NASA LTP., 1999).  
Earthquakes, however, are the most common cause of a tsunami, created by the shifting 
of two tectonic plates (most often along a fault line) (University of Washington, 2005).  
The shifting of the plates releases an enormous amount of energy, which is transferred to 
the surrounding water as it is displaced. 
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As the water attempts to neutralize the displacement, a wave that can potentially 
span the entire depth of the surrounding body of water is created. Figure 2.1 shows the 
plate shifts and how the wave is propagated.  
 
Figure 2.1 - Physics of Tsunami Waves (Atwater, B. F., Cisternas, M. & Bourgeois, J., 2006). 
 
Tsunamis are rarely noticed while at sea, as the majority of the wave’s energy is 
being transmitted under the water, yielding a surface wave of relatively small amplitude. 
The speed of a tsunami is dependent on the depth of water and as the wave approaches 
land its speed decreases.  The energy originally expressed through the speed of the wave 
is then exchanged for an increase in height, creating the tall waves most commonly 
observed with tsunamis (Warsop, 2005).  The height and force of tsunamis can also be 
affected by the shape and position of the shoreline. (Siripong, 2006). 
The following is an example of how the wave height and speed are interrelated.  If 
the depth of water is approximately 4 km in the Pacific Ocean, a tsunami would travel at 
nearly 200m/s.  The speed of the tsunami would decrease to as low as 10m/s as it 
approaches land, transferring its energy into a monstrous wave, as was similar to the case 
for the 2004 tsunami that hit Ban Nam Khem (University of Washington, 2005).   
2.1.2 The 2004 Sumatra Tsunami 
The 2004 Sumatra Tsunami was created by the world’s fifth largest recorded 
earthquake with a magnitude of 9.0 on the Richter scale.  It occurred at 00:58:50 GMT 
(7:58:50 ICT) on Sunday, December 26, 2004, off the west coast of Northern Sumatra, 
Indonesia (Pararas-Carayannis, 2005).  The earthquake was the result of a 13.9 meter 
plate slip between the Australian and Eurasian plates in the Indian Ocean. (Warsop, 
2005).  This slip is extremely large, even in comparison to other large-scale earthquakes.  
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The vertical shift of the seabed displaced hundreds of cubic kilometers of water, 
triggering a tsunami that spread across the 4,500 km wide Indian Ocean over the course 
of 7 hours (BBC News, 2005).  Figure 2.2 shows a picture of the countries hit by the 
tsunami. 
 
 
Figure 2.2 - Countries hit by the 2004 tsunami (BBC News, 2005). 
  
The tsunami moved at up to 800km/h (500mph), but slowed and increased in height when 
it reached shallow water near coastal regions (Harinarayana & Hirata, 2005).  Waves up 
to 10 meters high were reported in some areas (BBC News, 2005).    
Thailand was among the worst hit places by the 2004 Sumatra Tsunami. The 
waves of the tsunami came in several intervals anywhere from 5 to 40 minutes apart, with 
the first wave hitting Phuket 1 hour and 52 minutes after the earthquake occurred.  The 
final wave struck the southern most region of Thailand 4 hours and 26 minutes after the 
earthquake.  Figure 2.3 depicts Thailand’s most affected areas with a dark shade of gray. 
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Figure 2.3 - Worst affected districts in Thailand (BBC News, 2005) 
 
 In Thailand, the trough of the wave reached the coastline first, causing the sea 
level to appear as though it had dropped. This is known as drawdown.  The crest of the 
wave hit the coast afterwards, forcing an increase in sea level, measured as run-up.  Run- 
up is the difference in height between sea level and the elevation of land where the wave 
hit farthest inland.  The Phang-Nga province had the highest recorded run-up in Thailand 
at 15.68m. [Siripong, 2006]  Even more dangerous than run-up is the occurrence of run-
down.  Run-down surges in an opposing direction to run-up, carrying debris which 
sweeps victims offshore often leaving their remains unfound.  Run-down was a 
significant factor in the loss of life in Ban Nam Khem, where the land is flat and the 
dense coastal population could be easily swept away. 
Nearly 225,000 lives were lost in the countries impacted by the2004 Sumatra 
Tsunami (Inderfurth, Fabrycky, and Cohen, 2005).  Out of this total, approximately 5,395 
people in Thailand have been confirmed with 2,500 of these fatalities directly from the 
village of Ban Nam Khem.  A large number of organizations have since provided aid and 
relief for affected areas.  More than 3,500 volunteers from more than 50 countries have 
offered their services to help Thailand recover from the Sumatra Tsunami (BBC News, 
2005).  Among them is the Duang Prateep Foundation, the sponsor for this project. 
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2.2 The Duang Prateep Foundation and Its Response to the 2004 
Sumatra Tsunami 
 The Duang Prateep Foundation (DPF) is a non-governmental organization 
founded in 1978 by Prateep Ungsongtham, known throughout Thailand as a 
representative of the poor (see Appendix A for more information on the Duang Prateep 
Foundation).  “The Foundation is committed to improving the educational standard and 
living conditions of the underprivileged” (Duang Prateep Foundation [Pamplet], n.d.).  
With the help of over 100 staff and approximately 20 full-time volunteers, the Foundation 
conducts numerous projects throughout Thailand, which can be categorized into five 
areas of operation including education, health, social services, human development and 
emergency response (Murray, n.d.).  
Volunteers from the Duang Prateep Foundation arrived in the Phang Nga 
Province, one of the worst hit regions in Thailand, the morning after the tsunami struck.   
They provided tsunami victims in the area with immediate support and have since then 
continued their efforts over the long term.      
Much of the focus of the DPF has been centered on the village of Ban Nam 
Khem.  The morning after the tsunami hit, the DPF fire protection and emergency 
response team arrived to assist survivors and help locate bodies of the deceased.  The 
head of the DPF’s AIDS Control Project was also there to use her experience in dealing 
with fire disasters in Klong Toey Slum and her training as a psychologist to assist 
distressed and injured victims.  Assistance in clearing up the area and emergency 
donations were also provided by the Foundation (Duang Prateep Foundation [Booklet], 
n.d.).   
In addition to immediate aid, the DPF is also committed to providing long-term 
assistance to the 2004 tsunami victims by empowering them with the education they need 
to cope with the tragedy and move forward with their lives.  The Foundation strives to 
ensure that local children are getting a proper education, as well as to give residents the 
knowledge and training necessary to earn a living and regain control of their lives 
(Pattaya Orphanage Trust, 2005).  Early in 2006, the Foundation secured the donation of 
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a building to serve as a recreation center for orphans and other children in the village of 
Ban Nam Khem.   
Despite aid provided by the DPF and other organizations, as well as a tsunami 
warning system supplied by the Thai government and other donors (to be discussed later 
in the chapter), many villagers still live in fear because they do not know how or where 
they would flee in the event of a future tsunami. The DPF believes that having an 
complete mitigation plan would help people recover from this stress and anxiety (Khru 
Prateep, personal communication, January 4, 2007). 
As mentioned above, the DPF strives to empower the individuals they assist, 
thereby enabling them to stand on their own two feet after the gradual recession of the 
Foundation’s direct aid and support.  In order to gain an understanding of empowerment 
and to identify its importance in our research project and to disaster planning in Ban Nam 
Khem, the following section will discuss the role of empowerment in participatory 
research which is the model used for this project. 
2.3 The Role of Empowerment in Participatory Research 
 This section will begin by describing the objectives of participatory research and 
the underlying goal of empowerment within such research.  Following that, we will 
explain the importance of participatory research in disaster planning projects, such as the 
one in Ban Nam Khem.  A detailed explanation of Participatory Monitoring and Research 
(PM&E), one methodology for participatory research, will also be provided.    
As stated by Knight (2002), “[action research] has considerable promise as a way 
of making a contribution to social science knowledge because it is rooted in deep 
involvement with real problem situations.”  Participatory research, closely related to 
action research, necessitates the involvement of project stakeholders to improve project 
planning and management, to strengthen organizations and promote institutional learning, 
and to inform policy.  To achieve the ideals of participatory research, our project 
repeatedly involved community members, the local Thai government and the Duang 
Prateep Foundation in its efforts to improve tsunami mitigation practices in Ban Nam 
Khem. 
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Empowerment of project participants is one of the underlying factors in 
participatory research.  Facilitating empowerment within a program or process is 
essentially “leading people to learn how to lead themselves” (What is empowerment?, 
2003).  In this sense it is the researcher’s role to “lead” a project in such a way that the 
individuals involved are encouraged to participate in determining their own problems and 
suggesting solutions to those problems.  Doing so not only helps ensure that the project 
participants’ needs are met in the outcome of the project, but it also promotes the 
project’s success and sustainability once outside aid has left.  Most importantly, 
empowered individuals have the knowledge and ability to change and improve upon their 
situation as necessary.   
Participatory research might be particularly valuable in determining the specific 
needs of disaster struck individuals and how those needs could be met.  As to be 
expected, it is the affected individuals themselves who have the most knowledge about 
the disaster.  Dengler (1998) strongly supports participatory research in strategic tsunami 
mitigation planning, as stated below: 
 
[A mitigation plan] supports information exchange between local communities 
and the professional tsunami community. It solicits the input of coastal 
communities in defining mitigation needs and assessing priorities. It recognizes 
that the ultimate responsibility for sustained mitigation efforts is with the users of 
the coastal environment. 
 
 We believed community participation in this research project was essential in devising a 
mitigation plan specific to the needs of Ban Nam Khem residents.  Moreover, their 
involvement in the project promotes ownership of the plan and requires that they take 
part in their own recovery from the lingering stress and anxiety induced by the past 
tsunami.    
Although there are a variety of different definitions and methodologies for 
participatory research, this section will focus on one in particular, Participatory 
Monitoring and Evaluation (PM&E).  In PM&E the “emphasis is placed not only on what 
is being monitored and evaluated, but more on who is measuring and how different 
concerns and interests are negotiated and represented” (Blauert et al. 1).  The project 
stakeholders are largely responsible for shaping this process.  Stakeholders are 
individuals, groups, organizations or institutions who dictate which courses of action are 
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taken throughout the project and are also directly or indirectly affected by the outcome of 
those actions.  “Empowerment requires that those whose lives or activities are affected by 
decisions participate in meaningful ways in making those decisions” (Fetterman, 
Kaftarian, Wandersman, 1).  Encouraging stakeholder participation strengthens people’s 
abilities to take action and promote change.    
Participation of the project stakeholders is an underlying facet throughout most 
steps or stages of PM&E including: 
 
• Planning the framework for the PM&E process, and determining objectives and 
indicators 
• Gathering data 
• Analyzing and using data by taking action 
• Documenting, reporting and sharing information 
 
During the planning stage of a PM&E process different stakeholders are involved in 
expressing their concerns and negotiating interests regarding the project.  Communicating 
these concerns and interests early on will allow for the joint development of “objectives 
for monitoring, identifying what information should be monitored, for whom, and who 
should be involved” (Blauert et al 9).  In Ban Nam Khem the community members, the 
local Thai government and the DPF could decide together that their main goal is to 
construct evacuation towers.  Here, monitoring could involve measuring progress made 
in accomplishing this goal and determining impacts of the research project on the mental 
health of residents.  This information displays what has been achieved and whether 
stakeholders’ needs are being met over time.  It is important to note that allowing local 
views, in particular, to dictate what constitutes success or change is considered to be 
empowering (Blauert et. al., 203-204).   
The next step in the PM&E process is gathering data, in which numerous 
participatory methods could be used for quantitatively and qualitatively monitoring and 
evaluating information.  Observation and interviewing in Ban Nam Khem would 
represent qualitative methods, while community surveys and ecological assessments 
would represent quantitative methods (Ericae.net, 2005).  These methods of data retrieval 
require the involvement of the local project participants.  
 12 
After all of the information has been obtained, the data must be processed and 
analyzed through the joint involvement of relevant stakeholders.  The stakeholders reflect 
critically on the findings and use this information in making decisions and identifying 
future action.   
The last stage of PM&E entails documenting and reporting information so as to 
share findings and learn from others’ experiences.  Knight (2002) expands on this by 
describing the dissemination of action research, which he defines as “making something 
available to a wider audience than your academic supervisors or examiners” (p. 199).  He 
states, 
  … action research and evaluations have dissemination built in, although 
disseminating their findings more widely means connecting them to audiences 
other than those who were originally engaged with the work.  It is evident, then 
that dissemination should be easier if the whole report, from formulating 
research questions to writing the report, centred on claimsmaking about the 
connections between your specific project and the wider interest of practitioner 
and academic communities (p. 200).    
 
This reinforces Knight’s previously mentioned comment that action research has 
“considerable promise as a way of making a contribution to social science knowledge.”  
To fulfill this aspect of action research, we could consider making our research 
available (via internet) to those who are also searching for support in improved 
tsunami mitigation in their own community.   
  Equally important during this stage is that the local stakeholders retain 
ownership of the information they have obtained so that they can use it to expand 
their own knowledge of the situation at hand.  Our research is intended to supply 
Ban Nam Khem with the information needed to form a credible proposal to the 
Thai government for improved tsunami mitigation.  These feelings of ownership 
will also promote the project’s sustainability once outside aid, the DPF in this 
case, has backed away.     
Disaster planning research, in particular, greatly benefits from the methodologies 
of participatory research.  In general, disaster planning is called for when the existing 
disaster plan is considered (or proven to be) inadequate.  As in the case of Ban Nam 
Khem, its inadequacies could cause immeasurable stress and anxiety among the 
community.  It is the community members themselves who are best able to suggest what 
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measures to address for improved disaster planning and, therefore, increase their own 
feelings of security.  Their active involvement in the project not only helps to ensure that 
their needs are met, but also promotes feelings of ownership and results in the project’s 
long-term sustainability.   
  The following section will discuss the history of Ban Nam Khem, an account of 
the 2004 Sumatra Tsunami in the village and what has been done in the past two years to 
address the physical and psychological devastation.  Section 2.4.3 Post-Tsunami Ban 
Nam Khem, in particular, will provide a background for the community’s needs based on 
what aid has been provided, and which mitigation measures are in place and which are 
not. 
2.4 Ban Nam Khem 
Ban Nam Khem is a small village located in the province of Phang-Nga, in the 
Bang Muang subdistrict of the Takua Pa district.  The village overlooks the Andaman Sea 
on the west coast of Thailand’s southern peninsula.  The section below discusses the 
history of Ban Nam Khem up to the 2004 Sumatra Tsunami, their experience with the 
tsunami and finally an examination of the post-tsunami situation in Ban Nam Khem. 
2.4.1 History of Ban Nam Khem 
 During the past 80 years Ban Nam Khem grew from a small community 
consisting of only 4 or 5 families to a thriving village with a population of over 5,000 
people.  The village’s growth was the result of the emerging tin mining industry, fishing 
and more recently, tourism.  
 In 1927 a few families made a living in Ban Nam Khem (then called Ban Chao 
Nam) by working as fisherman. Some also grew vegetables and raised animals.  In 1933 
Mokens, a group of nomadic sea-based people commonly called sea gypsies, immigrated 
to Ban Nam Khem (Ivanoff, 2005).  Around this time Japanese soldiers distributed goods 
to villagers in Ban Nam Khem and built piers in a section now known as Leam Pom (pom 
means pier in Thai).  A canal was also dug to allow small fishing boats access inland, 
explaining why the people then called the area Nam Khem Canal (in Thai, nam means 
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water and khem means salty).  Newcomers eventually started to call the village Ban Nam 
Khem, meaning village of Nam Khem (Baan NamKhem History, n.d.).   
 In 1956 rich tin deposits were discovered in Ban Nam Khem, bringing about the 
start of the village’s tin mining period.  Laborers worked with spade tools to dig out the 
tin and the Juti Company and the Hok Jok Seng Company came to buy the tin from them.  
Eventually, the Hok Jok Seng Company began to employ laborers from other provinces 
to come work in Ban Nam Khem’s tin mines (Baan NamKhem History, n.d.).  During 
this time electricity was brought to the village and a school and temple were built.       
By the 1970’s, Ban Nam Khem was a prosperous community, playing an 
important role in Phang Nga’s tin mining industry.  The industry’s demand for labor 
attracted a broader population, but also introduced an increase in criminal and illicit 
behavior.  Also associated with the growing economy was the beginning of the region’s 
tourism industry.  In the following two decades, as the world’s tin market declined, the 
local economy began to rely primarily on the established fishing and tourism industries.  
With a steady population of nearly 5,000 residents, Ban Nam Khem remained a thriving 
village until the tsunami in December of 2004.  
2.4.2 2004 Sumatra Tsunami in Ban Nam Khem 
 On the morning of December 26, 2004 an earthquake-triggered tsunami shocked 
the Andaman coast of southern Thailand.  As mentioned previously, provinces along the 
Andaman coast suffered a total of 5,395 deaths with another 2,822 people reported 
missing.  Of the 6 affected coastal provinces, Phang Nga was considered to be the worst 
hit, with about 4,224 lives lost (Densrisereekul, Thanawood, & Yongchalermchai, 2006).  
Ban Nam Khem’s Takua Pa District, a tourist area with numerous beach resorts in the 
Phang Nga Province, was the most severely affected area.  Table 2.1 displays the 
sequence of events that occurred in Ban Nam Khem.  
07.58   Earthquake measured at over 9 on the Richter scale 
09.35   Sea recedes to 100 meters from the coast for a  
   period of 5 minutes 
09.38   Wave of between 2-3 meters in height strikes 
09.43   First tsunami, 6-7 meters high, hits 
10.03   Second tsunami, 10 meters in height, strikes 
10.20   Third tsunami, 5 meters in height, strikes causing  
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   inundation that lasted for about an hour 
12.00   Sea level returns to normal 
Table 2.1 - Timing of Events (Indochina Time Zone) at Khao Lak – Ban Nam Khem, Amphur Takua Pa, 
Phangnga Province (Tsunami Memorial Design Competition, 2005). 
 
 As shown in the table, there were four waves that struck Ban Nam Khem with 
only three of them being large enough to be classified as tsunami waves.  The wave 
heights were based on eyewitness reports and measurements of watermarks on houses, 
buildings and trees.   
Ban Nam Khem’s exposed coastal structure magnified the impact of the waves 
forcing them to hit the village from two directions, greatly intensifying the effects of the 
tsunami (see Appendix C for a map of Ban Nam Khem’s coast) (Tsunami Memorial 
Design Competition, 2005). The crowded settlements, including tourism facilities and 
fishing communities, were in close proximity to the shoreline and were on flat land 
exposed to the wide bay.  With this inadequate land use and no high grounds to run to, 
Ban Nam Khem lost half of its population (of approximately 5,000 people) as a result of 
the tsunami.  Also, only 49 of the 1,400 constructed houses, none of which were built to 
sustain the forces of a tsunami, survived with only minor damage (Scheper, 2006).   
Large fishing boats posed a particular threat to Ban Nam Khem and its residents 
during the tsunami.  The Krisana Sakorn (more commonly known as the “Blue Boat”) 
and the Sri Samut (“Orange Boat”), shown below in Figures 2.4 and 2.5, were swept 
inland and deposited in residential areas of the village where they can still be seen today.  
               
Figure 2.4 - Krisana Sakorn (the Blue Boat).   Figure 2.5 – Sri Samut (the Orange Boat).  
 
The 59 ton, 73 foot “Blue Boat” was carried over one kilometer from the Por Songpol 
pier.  Because the water level rose above the houses in the area, the “Blue Boat” made its 
way through the village without destroying any homes or taking any lives in Ban Nam 
Khem (Blue Boat “Krisana Sakorn”, n.d.).  In contrast, after being tossed up by the wave 
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into the Pho Noi pier, the “Orange Boat” was then thrust into a nearby lagoon.  The next 
wave that came pushed the boat down a crowded market-place road, demolishing houses, 
cars, light posts and taking an estimated one hundred lives.  It is said that the “Orange 
Boat” destroyed more lives and property in Ban Nam Khem than any other boat (Orange 
Boat “Sri Samut”, n.d.).                   
 Many village residents also fell victim to the large mining ponds left from the 
village’s tin mining period.  These ponds can be seen scattered throughout the village in 
the coastal geography map in Appendix C.  A picture of one such mining pond is shown 
below in Figure 2.6.   
 
Figure 2.6 - A mining pond in Ban Nam Khem. 
 
Many people trying to escape the wave had to run around the large ponds, often times 
forcing them to run parallel to the beach, losing precious time before they could run away 
from the danger.  Many villagers stated that in the days following the tsunami hundreds 
of corpses were found in the ponds, residents still believe, however, that many bodies of 
their lost loved ones still remain buried in them (personal communication with Wimon, 
January 31, 2007). 
2.4.3 Post-Tsunami Ban Nam Khem 
 Prior to the tsunami, Ban Nam Khem was a village easily overshadowed by the 
publicity brought to its neighboring, tourist-laden communities.   Because of this, many 
disaster relief efforts did not reach Ban Nam Khem until as much as two days after the 
tsunami, except for the Duang Prateep Foundation and only a handful of other 
organizations (DPF Publication).  Some members of the community believe that this 
initial neglect may be due to the government’s focus on the areas with more tourism, 
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Phuket and Krabi, while some feel it was related to the high Burmese and Moken 
populations (residing undocumented in Ban Nam Khem) (Interview with Local 
Administrators, Oy), and still others feel that it was due to the lack of knowledge about 
the size of the community.  However, once the extent of damage in the village became 
known and Ban Nam Khem was finally acknowledged by other organizations, the area 
became overwhelmed with disaster relief, fixing many of the short term problems. 
 Among the initial relief efforts in Ban Nam Khem was the construction of 
housing by the Royal Thai Army for residents who were left homeless by the tsunami.  
The army and other organizations worked to feed the survivors and provide tents for 
temporary housing, while others helped recover the corpses of the tsunami victims, 
giving the proper rites to identified bodies and freezing the unidentified in long-term 
storage containers, 65 of which are still in the containers today as shown in Figure 2.7. 
 
 
Figure 2.7 - Frozen storage containers that still house 65 unidentified tsunami victims. 
 
Groups went to work in clearing debris and helping implement sanitation measures in the 
village to ensure a healthy environment and clean drinking water.  Many of the villagers 
took part in these efforts, doing whatever they could to help – even if it was simply 
cooking a meal for those around them or finding clean water prior to the sanitization.  
After nearly six months, many were able to move into newly constructed houses, but 
there are many houses still in construction and despite the current aid efforts (as of 
February 2007), there is still more disaster relief needed in Ban Nam Khem. 
 As of November 2006, there were 29 different non-governmental organizations 
working in the Bang Muang sub-district.  The focus of their efforts varied, but most 
carried out construction of housing, education of various forms, financial assistance, 
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construction of boats for fishermen and developing small businesses for the villagers 
(Chaichuay, Dunleavy, Festa and Kamsap, 2007).  Although much of this has been of 
help for the villagers, many new problems have been introduced due the large quantity of 
aid that was not distributed evenly amongst the villagers.  For example, organizations 
donating and constructing fishing boats did not coordinate their efforts and have ended up 
producing far too many boats.  Many families now have multiple boats and villagers that 
were not fishermen prior to the tsunami have become fishermen.  As a result, local 
fishing areas are being over fished and old and new fishermen are making less money 
than prior to the tsunami (Chaichuay et. al., 2007). 
In addition to humanitarian aid, the Thai government and other non-governmental 
organizations have implemented several tsunami mitigation measures for Ban Nam 
Khem.  The village was one of 16 in the province to receive an ICT (Thai Ministry of 
Information and Communication Technology) tsunami warning tower that is directly 
connected to the National Disaster Warning Center (NDWC).  In addition, the Royal Thai 
Navy constructed beach guard towers, where a lookout person can spot a tsunami and 
warn people.  Other third parties have also donated and constructed tsunami warning 
towers, such as the Grohe (a German bathroom company) warning and announcement 
tower or the American Signals Corporation (ASC) warning tower.  While the ASC 
warning system works through the ICT and is connected to the NDWC, the Grohe tower 
is triggered by an emergency radio signal in the Takua Pa district, which sounds in the 
event of an emergency.  It is not, however, directly controlled by the NDWC, and would 
require the NDWC to notify the Takua Pa district to set off the alarm.  Lastly, with 
respect to the actual warning sounds, the government has installed announcement 
systems, which can be set off and are controlled by the local administration.  There are 
approximately six dispersed throughout the village, and look like the tower shown in 
Figure 2.8 (Chaichuay et. al., 2007).  
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Figure 2.8 - Announcement Tower in Ban Nam Khem 
 
In addition to the warning and announcement systems, the village has also been 
equipped with a tsunami evacuation map specific to the layout of roads in the village, 
which can be found in Appendix C.  Signs, such as those shown below in Figure 2.9, are 
used to indicate the evacuation routes, different evacuation shelters and to also identify 
areas of tsunami hazard. 
 
   
Figure 2.9 - Signage in Ban Nam Khem 
 
The village currently uses established buildings or locations as evacuation shelters, 
including the Ban Nam Khem School and the temple (the school, however, was within 
the inundation line of the 2004 tsunami). 
 While the village has already been provided aid and has begun to take measures 
towards tsunami mitigation, problems at the community and individual levels still exist.  
Immediately following the tsunami, as villagers began to return to their homes, numerous 
disputes between neighbors arose regarding land ownership.  Due to the fact that there 
are contradictory and overlapping property laws, land ownership rights are too complex 
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for easy determination.  As a result, the local and national governments have been able to 
effortlessly claim the land as “public.”  In Ban Nam Khem alone, there have been at least 
80-land issue court cases filed since the tsunami (ACHR Newsletter, 2006).  The lack of 
regulation with regard to land ownership often gives rise to conflicts between neighbors.  
These disagreements are only intensified from the unequal distribution and lack of 
coordination of financial aid and donations given to village, as seen in the example of the 
donated fishing boats.  Although a generous act in the eye of the donor, this lack of 
organization has led to discord and tension among many villagers.  Lastly, and most 
importantly, little has been done to address the post-tsunami psychological condition of 
the villagers (Chaichuay et. al., 2007).  
2.5 Disaster Related Psychology of Ban Nam Khem 
An individual’s psychology is shaped both by their experience and culture (Bruner, 
1991).  To fully understand the condition of Ban Nam Khem after the tsunami, we must 
first learn about the psychological impact of a natural disaster and how culture may affect 
the reaction of the community to such a tragedy.  In understanding the psychological 
problems the villagers of Ban Nam Khem face, as well as how they have been coping 
with them, provides insight into their collective mental state.  The following section 
discusses the basic elements of Post-Traumatic Stress Disorder and how they relate to the 
villagers of Ban Nam Khem. 
2.5.1 Post-Traumatic Stress Disorder and Natural Disasters   
Post-traumatic stress disorder (PTSD) is defined as “an emotional condition that 
sometimes follows a traumatic event, particularly an event that involves actual or 
threatened death or serious bodily injury to oneself or others and that creates intense 
feelings of fear, helplessness, or horror”.  A “traumatic event” is defined as “extreme 
stressors that occur outside the range of normal human experience and that are usually 
associated with a singular frightening and life-threatening event” (American 
Psychologist, 2006).  The effects of PTSD on an individual can be severe.  Sometimes, 
the psychological effects can be as difficult as experiencing the disaster itself (American 
Psychologist, 2006).  Symptoms may include flashbacks, experiencing similar physical 
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reactions to when the event took place, avoiding any reminder of the disaster, a general 
desensitization to emotional subjects, inability to concentrate and being startled easily 
(National Association of School Psychologists, 2006). 
Psychologists agree that the most influential factors in predicting PTSD are 
exposure to the actual event, personal injury or loss of a loved one, dislocation from their 
home or community, level of parental support, level of physical destruction, and pre-
existing risks, such as a previous traumatic experience or mental illness (National 
Association of School Psychologists, 2006).  The severity of the tsunami’s impact on Ban 
Nam Khem increased many of these factors.  The most prevalent were the physical 
destruction of the community and the massive loss of life.   
If not treated, psychological disorders may not be resolved or they may even get 
worse (American Psychologist, 2006).  Both short-term and long-term mental health care 
are important to secure the psychological well-being of disaster survivors (American 
Psychologist, 2006). 
In normal cases of Post Traumatic Stress Disorder, healing can begin with social 
and psychological support, such as re-opening schools, reuniting families, organizing 
child-friendly services and fostering economic development (Ashraf, 2006).  Emergency 
provisions of medical care, food, potable water, adequate sanitation, and shelter 
(American Psychologist, 2006) are also important elements in creating a stable 
environment for those affected.  Because of this, individuals that have lost a loved one, 
friend, family member or home will have more difficulty recovering than those who are 
able to maintain a stable environment.  The severity of the disaster – as well as the 
difficulty in providing a stable environment for recovery – can leave natural disaster 
survivors who suffer from PTSD spending years trying to cope (Ashraf, 2006). 
Unfortunately, healing can often involve facing difficult truths, such as accepting 
that a missing loved one may be dead or by identifying a body (Bronisch et al. 2006). 
Also, proper identification of a body may help resolve financial issues associated with 
death in a timely manner (Bronisch et al. 2006). Furthermore, it is thought that accepting 
the death of a loved one enables the victim to mourn or say goodbye to the deceased 
instead of drowning in false hope (Bronisch et al. 2006). In one case study, a couple from 
Phuket, had difficulty in coping with the 2004 Sumatra Tsunami because they was unable 
 22 
to come to terms with the “nearly certain death” of their missing child (Bronisch et al. 
2006). 
There is no doubt that the emotional impact of the 2004 Sumatra Tsunami on Ban 
Nam Khem’s residents was severe.  However, after two years of rebuilding their lives, it 
was important to understand what adverse psychological conditions are still present, as 
well as how residents have been coping with the disaster. 
2.5.2 Coping and Recovery in Ban Nam Khem 
Dr. Sunyaratana Ratjatawan, of the Tsunami Children Foundation (a U.S. NGO) 
in association with the Duang Prateep Foundation Orphanage, has worked with the 
children survivors of the 2004 Sumatra tsunami during the past two years, helping them 
recover from and cope with their losses.  According to Dr. Ratjatawan, most of the 
residents of Ban Nam Khem exhibit behavior that can be characterized as Post-Traumatic 
Stress disorder.  Many people use drugs or alcohol to cope with their losses or as a sleep 
aid at night.  They can be easily reminded of the event by certain stimuli, such as a song 
or a loud noise on the television.  Children can have night terrors when a heavy rain 
makes loud water noises on the tin roofs of the facility. 
Dr. Ratjatawan believes that many residents still fear the threat of a future 
tsunami.  Because of this, many people have left their old jobs in Ban Nam Khem to find 
a safer place to live.  Although a significant part of the population wants to stay and 
rebuild Ban Nam Khem, many have not left simply because they are under-educated and 
unable to find work elsewhere.  As well as a desire to leave the town, many live day-to-
day ready to flee from a tsunami, having all of their valuables packed in a bag near the 
door.  In order to address some of these issues, Dr. Ratjatawan has been working with 
both children and adults through various forms of therapy. 
He has found that it can be difficult to get some of the children survivors of the 
tsunami to open up to therapy.  In order for the children to become more comfortable 
with going into water again, Dr. Ratjatawan uses “play therapy.”  His team would first 
ask the children where they feel most safe from a tsunami.  Dr. Ratjatawan and other 
employees would then bring the children up into the hills where it is safe and have them 
play in waterfalls.  To make them more comfortable with the ocean, the children may 
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spend a day “collecting seashells” (or another beach-oriented activity), slowly 
desensitizing them to the beach.  Eventually, without necessarily realizing it themselves, 
the children become progressively more comfortable being near the ocean, until they are 
able to go in the water again. 
The adults of Ban Nam Khem, Dr. Ratjatawan states, can often find it even more 
difficult to open up to therapy and express their feelings. He believes that expressing your 
feelings and knowing that you are not alone is crucial to recover from a traumatic event. 
In order to promote this therapeutic behavior, Dr. Ratjatawan encourages “support 
groups” for the adults of the community.  Within these support groups, the adult members 
of the community can express themselves to other people experiencing the same 
anxieties.  Overall, it is apparent that Ban Nam Khem is still suffering from effects of the 
tsunami that struck over two years ago.  Dr. Ratjatawan believes that a mitigation plan 
that makes the residents feel secure – along with continued therapy – will play a key role 
in the community’s recovery (Interview with Dr. Ratjatawan, 2007). 
2.6 Tsunami Mitigation and Established Mitigation Measures 
In order to coexist with the natural disasters that are inevitable around the world, 
it is necessary for communities to develop disaster mitigation plans, specific to both the 
hazard and the area vulnerable to the disaster.  Disaster mitigation, referring to “the 
sustained effort taken by communities at risk before a disaster strikes to lessen its 
impact”, is critical not only to saving lives and property, but also to “facilitat[ing] disaster 
response and recovery” (Dengler, L. 1998).  In this manner, tsunami mitigation can be 
effective by either reducing the physical threat of a tsunami to the community at risk, or 
by removing the community at risk away from the hazard of a tsunami (via evacuation).  
The following sections serve to provide preliminary information about the primary 
mitigation needs in Ban Nam Khem, which are common to established tsunami 
mitigation plans and justified by professionals. 
2.6.1 Tsunami Evacuation Towers 
Evacuation shelters are common among many natural disaster mitigation plans. 
Tsunami evacuation shelters are perhaps harder to conceptualize than the subterranean 
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shelters that are often associated with disasters such as tornados and hurricanes.  Rather 
than needing to withstand the high-velocity winds of these other disasters, a tsunami 
evacuation shelter must be able to withstand the initial high impact of the wave and the 
following hydrodynamic forces (the forces acting on the structure due the surrounding 
high-velocity water).  Additionally, a tsunami shelter is most necessary in exposed, flat, 
coastal areas, where escaping to naturally occurring higher elevation would not be 
possible.  Therefore construction of a tsunami shelter in such an area must be taller than 
the heights that a tsunami is capable of reaching (Interview with Dr. Pennung 
Warnitchai).  The idea of a tsunami evacuation tower is the approach that emergency 
planners and engineers have taken towards providing communities with tsunami shelter.  
In Japan, Fujiwara Industries Co., LTD. developed a tsunami evacuation tower in 
early December 2004, named the Tasukaru Tower.  Since its development, towers have 
been implemented in multiple locations within Japan.  The structure, shown below 
(Figure 2.10), serves as a simple tsunami shelter solution, constructed from steel and 
capable of holding approximately 50 people. 
 
 
Figure 2.10 - Tasukaru Tsunami Evacuation Tower (Shimbn, 2004). 
 
The tower has means of communicating wirelessly with the Japanese government.  Other 
features include alternative power sources such as wind and solar power, and a storage 
area for provisions for inhabitants (Shimbun, 2004).  
 Bang Nieng, a Thai village located just south of Ban Nam Khem, has also 
implemented a tsunami evacuation tower. The multifunctional tower, designed by Dr. 
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Seree Supharatid, an advisor to the Minister of Science and Technology, is used for 
meetings, exhibitions and praying before funeral rites performed at the Buddhist temple 
located behind the tower.  This tower’s design incorporates architecture that was deemed 
appropriate by the monks in the Buddhist temple (Interview with Dr. Seree Supharatid).   
 
Figure 2.11 - Tsunami Evacuation Tower in Bang Nieng, Thailand 
 
As can be seen in Figure 2.11, the tower is larger than the Tasukaru towers and capable 
of holding approximately 200 individuals (Interview with Niwat Sarumalai). 
2.6.2 Tsunami Warning Methods 
 Various tsunami mitigation measures, including escape to a tsunami evacuation 
tower, require prior warning.  Because of this, many tsunami warning methods have been 
established in the countries surrounding the seismically active Pacific Ocean and Indian 
Ocean regions.  Tsunami warning systems must incorporate early detection of the 
tsunami or earthquake of origin, dissemination of the resulting warning by the national or 
local agencies in charge of issuing the warning, and the education and knowledge within 
the community to know what to do in the event of a tsunami warning.   
One of the newest and best technologies available to detect tsunamis is the Deep-
ocean Assessment and Reporting of Tsunami (DART) buoy system, managed by the 
National Data Buoy Center in the United States.  The DART buoys are transmitters that 
receive data from tsunameters on the ocean floor, approximately one to six kilometers 
deep.  This data is then uploaded to a satellite and communicated throughout the world to 
different oceanographic centers.  Because so many nations are easily affected by a single 
tsunami, tsunami detection has become an international effort and the data observed by 
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the DART buoys is available to any nation, assuming that they have the capability to 
analyze its data (DART, 1998).   
 There is currently a single DART buoy that is run and maintained by Thailand.  
Due to political complications with India, Thailand was not able to place their DART 
buoy in the most ideal location along the fault line between the Australian and Eurasian 
plates, near the Andaman Islands.  As a result, rather than placing the buoy closer to 
Thailand (where the shallower water would slow the tsunami, and take it longer to reach 
the DART buoy), it was placed on the opposite side of the Andaman Islands, such that 
the deeper waters (and therefore faster moving tsunamis) would reach the buoy sooner.   
Thailand also uses tidal gauge measurements around the Indian and Pacific 
Oceans to look for abnormalities in tidal heights. They also use seismometers to detect 
earthquakes that could potentially create a tsunami.  Thailand is also making efforts in 
upgrading to higher quality detection instruments and strongly supports international 
collaboration on tsunami detection efforts (Interview with Dr. Pennung Warnatchai).   
As Thailand upgrades its detection methods, it has also implemented tsunami 
warning towers along the Andaman Coast as a means of warning dissemination.  In the 
Phang Nga province, the government installed 18 warning towers with additional towers 
provided by third parties (these towers are discussed in Section 2.4.3 in more detail).  
These towers, most of which are controlled by the National Disaster Warning Center, are 
crucial in providing tsunami warnings to at-risk communities, because they will give 
them the time they need for proper mitigation plan follow-through.  Ban Nam Khem has 
the technology necessary for tsunami warning. Through further education and training, 
they can increase their knowledge about both their warning system, and their mitigation 
plan. 
2.6.3 Community-Wide Education and Training 
 To be successful, the mitigation plans proposed by this project must be 
understood by Ban Nam Khem’s residents. The importance of education and training is 
evident in mitigation plans already implemented in places like Hawaii and Oregon. 
A subsection to the document, ‘The Needs of Hawaii’ (as presented by the Oahu 
Civil Defense Agency City and County of Honolulu), supports the need for improved 
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education: “Without an educated populace, tsunami watches and warnings will not be 
optimally effective” (Dengler, 1998).  
Another example that recognizes the value listed in the tsunami preparedness 
documentation provided by the Department of State Police Oregon Emergency 
Management, are various educational topics important to the sustainability of a mitigation 
plan within Oregon.  Along with providing information about evacuation routes and 
signage, are the following suggestions for educating residents within a tsunami prone 
area:  
 
• State legislation requiring training and evacuation drills in K.8 schools 
• Information posted in newspaper editorials and brochures 
• Videos distributed to coastal schools and local groups 
• Signs for evacuation placed in motel and hotel rooms 
• Public polling to measure long-term effectiveness 
• Evacuation instructions in telephone books 
 
In the state of Oregon, these educational tactics are designed to aid in maintaining the 
complete mitigation plan. (Dengler, L. 1998) 
Thailand has also implemented tsunami preparedness training with the execution 
of a ‘Community Based Disaster Risk Management’ program set up in various villages in 
nine provinces in southern Thailand.  As part of this program, residents gathered to 
partake in a seminar led by Bangkok’s former governor about issues and concerns 
regarding tsunami preparedness training (Meeting with Dr. Suvit Yodmani).  This is one 
example of the procedures currently being taken in Thailand in an attempt to promote the 
education of individuals with respect to tsunami mitigation. 
2.7 Background Summary 
The 2004 Sumatra Tsunami not only physically devastated the village of Ban 
Nam Khem, but also imposed great stress and anxiety on those who lived there.  
Although the village has received considerable aid for reconstruction, and some tsunami 
mitigation measures have been implemented there, the community still suffers from 
psychological repercussions like those of post-traumatic stress disorder.  This background 
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chapter provides information about established tsunami mitigation measures that could be 
useful in improving the current mitigation plan, and thereby serve to ease the 
communities’ anxiety and rebuild confidence in their mitigation plan.  Psychological 
recovery and the sustainability of the mitigation plan is dependant on the communities’ 
involvement in its development.  In order to accomplish this, our team established 
methods that incorporated the facilitation of empowerment of the project participants. 
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3  Methodology 
The goal of our project was to develop recommendations for improved tsunami 
mitigation in Ban Nam Khem that included the information necessary for the community 
to make a compelling mitigation plan proposal.  In accomplishing this goal, we pursued a 
research methodology that would empower residents of Ban Nam Khem.   
We first assessed the social and physical conditions in Ban Nam Khem through 
observation and interviews within the community.  We then used qualitative and 
quantitative means of determining vulnerable areas in the village.  Next, we researched 
mitigation techniques already in place along the Andaman coast and analyzed their 
designs.  After findings on these techniques were compiled, their relevance and 
applicability to the specific social and physical conditions of Ban Nam Khem were 
determined.  The input of community members and leaders during meetings and 
interviews led us to conclusive findings, from which we then identified recommendations 
for improved tsunami mitigation in Ban Nam Khem. 
3.1 Facilitating Empowerment of the Community 
For the past 29 years, the Duang Prateep Foundation has provided on-going 
humanitarian relief efforts to disadvantaged people in Thailand.  Rather than simply 
giving handouts to those in need, the Foundation works to facilitate their empowerment 
by providing them with the education and information needed to improve their own lives.  
The people’s active participation in recognizing their problems and determining how to 
fix them is fundamental to DPF’s strategies for creating successful and sustainable 
programs.    
In keeping with the central philosophy of empowerment so common in projects 
sponsored by the DPF, it has been our aim to empower the residents of Ban Nam Khem 
with valuable information relevant to their need for a tsunami mitigation plan.  
Empowerment requires the involvement of the residents in all aspects of the project, 
including expressing their concerns, establishing indicators of success, gathering and 
interpreting data and deciding upon possible solutions.  In this way, the residents’ 
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empowerment emerges in a two-fold manner: from their active involvement in the project 
research and from the knowledge brought to them from the product of our research. 
 The following section will discuss how we established our role as collaborators 
and facilitators, working closely with the community and other stakeholders throughout 
the course of the project.  As facilitators, we did not impose our ideas or force change 
upon the residents, but rather made ourselves available to them so that they could tell us 
about their ideas for change.  Careful measures were taken to gain the trust and respect of 
community members, encouraging their interaction with us and their involvement in the 
project.  The wealth of knowledge regarding the 2004 Sumatra Tsunami provided by the 
people of Ban Nam Khem helped us to correctly identify their safety concerns and 
community goals.    
3.1.1 Gaining the Community’s Trust  
In our initial effort to get to know the residents of Ban Nam Khem, we were very 
fortunate to be introduced to the community by Khru Prateep, a familiar and trusted 
individual well-known by the community.  She informed them about our arrival, our 
intentions to provide assistance and incorporated us into local and district meetings, 
thereby facilitating the quick development of a trusting relationship.  Khru Prateep also 
graciously presented us to government officials, also stakeholders in this project.  
Furthermore, she arranged for us to stay with local villagers committed to improving Ban 
Nam Khem’s post-tsunami conditions.  They prepared our accommodations and meals, 
but also helped us to become familiar with the community and get in touch with hard-to-
reach contacts. 
 During tours of Ban Nam Khem and nearby villages relevant to our project, we 
were accompanied by one or more local residents with the aim that neighboring 
community members would be more accepting of us and likely to talk to us.  For 
interviews in particular (which are discussed in detail in the following section), we came 
prepared with a translator employed by the DPF, Daniel Meiner, who helped us 
overcome the language barrier present between ourselves and the Thai villagers.  As first 
time visitors to Thailand, we were acutely sensitive to cross-cultural differences that 
might arise (for example: dressing appropriately).  We believe that with careful regard for 
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our presentation and sensitivity to cultural differences during visits to Ban Nam Khem, 
we were able to form personal and trusting relationships with the kind and hospitable 
people we met.  This enabled us to learn about their culture, their views on the 
community’s current situation and their personal struggles after the tragedy of 2004.   
3.1.2 Community Involvement in Our Research  
After making our best attempts at forming relationships with the Ban Nam Khem 
community and establishing our roles as facilitators and collaborators, we took steps to 
encourage the involvement of the community in our project research.  The most obvious 
way of doing this was to be in Ban Nam Khem for an extended portion of our stay in 
Thailand; overall, we had two trips to the village totaling 11 days.  During an initial visit, 
we became familiar with the community and its current status, while a longer subsequent 
visit allowed us to conduct in-depth interviews with the village and gather data on 
mitigation methods in neighboring villages.  Rather than coming and going without 
notice, we informed the community when we planned to return so that they knew when 
they could reach us next.  
We communicated with the residents through an open-forum meeting during our 
initial visit to Ban Nam Khem.  This meeting was open to the entire community and was 
publicized mostly by word of mouth.  We prepared broad questions about the 
effectiveness of current tsunami mitigation measures that probed for the audience’s 
feedback.  Also, the community was asked to provide any additional ideas and comments 
that they had about improved mitigation measures, even if that meant gathering outside of 
the meeting.  We made sure to close the meeting by thanking local people for attending 
and by letting them know where to find us if they needed or conversely wanted to 
contribute any additional information.   
Semi-structured interviews with community members and leaders were also a key 
factor in facilitating the empowerment of Ban Nam Khem.  The interviews were made 
possible with the assistance of Daniel, who not only accurately conveyed our questions to 
the interviewees, but also established relaxed and easy-going conversation. We believe 
that the trust established between ourselves and the people being interviewed encouraged 
them to confide in us their views about the existing tsunami mitigation plan and how it 
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could be improved.  The open-ended nature of our questions encouraged the 
interviewees’ opinions and suggestions, facilitating their overall empowerment within the 
research project.  Their responses were essential to determining the needs and objectives 
of the community, the first step in Participatory Monitoring and Evaluation (as discussed 
in Chapter 2, Section 3).  Further information regarding the interviews we conducted can 
be found below in Section 2 of this chapter. 
In brief, our group strived to empower the Ban Nam Khem community by 
promoting their active participation in the development of this project, as well as through 
the product of our research (providing them with recommendations for tsunami 
mitigation measures applicable to Ban Nam Khem).  The sections that follow provide 
specific examples of how we operationalized the underlying idea of empowerment in our 
research. 
3.2 Gaining Perspective on Mitigation in Ban Nam Khem 
For Ban Nam Khem to be able to realize a mitigation plan that meets the needs of 
the community, it was vital to gain a well-rounded perspective about current and potential 
mitigation measures for Ban Nam Khem.  With the assistance of the Duang Prateep 
Foundation and others who aided our research, we had the opportunity to meet with the 
community of Ban Nam Khem, several members in the Thai government, as well as 
experts in the fields of civil engineering and disaster planning.  During the interviews and 
meetings with people from these three areas, we used an open-ended or open forum 
format, both of which encouraged the exploration of ideas outside of the questions or 
agenda.  Our translator, Daniel, was available when necessary.  Although not formally 
documented, all those who we met with had expressed consent to contribute to our 
research.   
3.2.1 Community Meetings and Interviews 
Khru Prateep and community leaders organized an open-forum meeting with the 
Ban Nam Khem community so that our team could acquire a more substantial 
understanding of their opinions about tsunami mitigation.  We gained insight on the 
existing mitigation measures, the community’s insecurities with respect to these 
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measures, and suggestions surrounding the idea of evacuation towers and other mitigation 
measures that would benefit the community.  Following an introduction and questions by 
our team and Khru Prateep, a variety of topics were discussed during the hour and a half 
meeting with the group of 30 residents.  We placed particular emphasis on the idea of 
evacuation towers.  It was vital to understand how residents envisioned their placement, 
quantity and use to meet the community’s needs and enhance their sense of security 
within the village.  Meeting minutes can be found in Appendix F.  
Our team also traveled in pairs with our translator to interview residents and 
community leaders.  Interviews were conducted at the interviewees’ residences, dispersed 
across the map of Ban Nam Khem, and lasted between 15 and 30 minutes. Overall, 23 
interviews were conducted; 20 of them among typical residents and the remaining three 
with the community leaders, all of whom suffered great personal loss in the tragedy.  
Maitree is the village headman. Wimon, a fisherman responsible for introducing the idea 
of evacuation towers to Ban Nam Khem, has established himself as a community leader, 
acting as a spokesperson for the village directly after the tsunami.  Oy is another 
representative member of the village and is also part of T-LAC, an organization that 
provides legal aid to tsunami victims. During our visits to Ban Nam Khem, we were 
fortunate to be able to stay in Oy’s home and speak with her often.  The topics discussed 
in the community interviews were the current tsunami mitigation efforts (including the 
warning system and the evacuation routes), tsunami evacuation towers, community-wide 
education and training, factors of vulnerability and community meetings concerning 
tsunami preparedness.  Some of these topics are specific to research methods discussed 
later in this chapter.   
The aim of our interactions with local villagers was to get their opinion of the 
mitigation measures in place and to receive suggestions towards improving their 
effectiveness.  To analyze the responses from the community about the variety of topics 
discussed, we searched for patterns in the data, created categories based on those patterns 
and then counted the number of responses within each category.  This raw data was then 
examined to find statistical trends in the responses that would be significant to our 
recommendations for Ban Nam Khem. 
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The information gathered from the participating members of the community and 
its leaders not only gave us a realistic understanding of the current mitigation measures in 
place and improvements they would like to see in them, but also represented an initial 
step toward empowering the community.  We gave the community the opportunity to 
voice their opinions and have included them in this report.  Ultimately, the community 
meeting and interviews provided us with a good assessment of the opinions Ban Nam 
Khem residents. 
3.2.2 Government Meetings 
Meetings with members of the Thai government were generally intended to 
inform and make individuals in the government’s administration aware of our project and 
the status of Ban Nam Khem.  The meetings were always formal and were arranged by 
Khru Prateep.  It was important that we brought our project advisors with us, as the status 
of aacaan or professor is a highly revered position in Thailand.  The demonstration of our 
professors’ support could be influential among administration members.  These small, yet 
significant, details were important in gaining the interest of several individuals with 
whom we spoke.   
Our first local administration-level meeting arranged by Khru Prateep was with 
the Takua Pa District head, Phuwanat.  Ourselves, Khru Prateep, three members of the 
DPF, and six Ban Nam Khem community leaders took part in the two hour meeting, in 
which we were able to relay information about Ban Nam Khem and what the residents 
had stated concerning their needs and desires for a mitigation plan.  In addition to 
grabbing the attention of the local administration in Takua Pa District, it was necessary to 
seek governmental support on a national level 
To facilitate this, Khru Prateep arranged a meeting with Dr. Suvit Yodmani, the 
Minister of Sports and Tourism.  Prior to the 2006 coup d’état, Dr. Suvit was the director 
of the Asian Disaster Preparedness Center.  His knowledge of disaster planning, as well 
as his position in the Thai government, was valuable to our research.  Again, the purpose 
of this meeting was to exchange awareness about tsunami mitigation and our project in 
Ban Nam Khem.  To gain expert opinion about the technical aspects of a tsunami 
 35 
mitigation plan, we arranged meetings and interviews with knowledgeable experts in Ban 
Nam Khem, as well as in and around Bangkok.     
3.2.3 Expert Opinion 
 Interviews with experts in fields relevant to our project were essential for 
recommending improvements of tsunami mitigation in Ban Nam Khem.  Among the 
people’s areas of study with whom we spoke were psychology, civil engineering and 
disaster planning.  Unlike the interviews with community members (aimed at finding 
common trends in responses), our discussions with experts were focused on using their 
professional opinions as a basis for either our findings or recommendations themselves.  
The interviews were held in a similar manner to that of the community interviews, using 
open-ended interview formats to get as much relevant information as possible.  Because 
of the specific and detailed nature of the expert interviews, we have provided further 
information regarding their topics of discussion in the following sections, where their 
relevance will be in better context. 
3.3 Identifying Vulnerable Areas in Ban Nam Khem 
Our team identified what areas in Ban Nam Khem were more vulnerable to the 
hazard of a tsunami.  Vulnerability is a very broad term, which involves social, economic, 
political and environmental factors. In the context of our research, vulnerability consists 
of the factors that make certain areas of Ban Nam Khem more susceptible to damage 
caused by a tsunami.  Although we did not perform a full vulnerability assessment of the 
village, we did evaluate the important contributing factors to Ban Nam Khem’s 
vulnerability, including elevation, exposure to inundation by a tsunami, population 
density and ease of evacuation via the established evacuation routes.  We identified these 
factors through both our background research of Ban Nam Khem and our initial visit to 
the village.  The data resulting from our research was used to identify locations in the 
village that were suitable for tsunami evacuation towers.  The following paragraphs detail 
how our team went about identifying the more vulnerable areas within Ban Nam Khem.  
Our vulnerability evaluation consisted of two parts.  First, we investigated the 
community’s opinions about the locations of vulnerable areas within the village.  Second, 
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we compared these opinions to data objectively supported on maps depicting each of the 
factors of vulnerability that we accessed in Ban Nam Khem.   
In the community interviews described in Section 2 of this chapter, we asked the 
residents in Ban Nam Khem where they thought both the most populated and vulnerable 
areas were.  We also asked where they thought the location of tsunami evacuation towers 
would be most effective within the community.  Lastly, through informal conversations 
with the residents, we learned about people’s experiences with the tsunami and their 
views on evacuation, thereby allowing us to gain insight into which areas were most 
exposed to the 2004 Sumatra Tsunami and which areas posed for difficult escape. 
Next, using various maps from the Department of Mineral Resources, we 
compiled an index map that provided information on each of the factors of vulnerability 
that we identified; elevation, inundation, population density and ease of evacuation.   
We used a topographic map to provide information about the elevation of Ban 
Nam Khem and its surroundings, specifically looking for areas of higher elevation that 
would be appropriate for evacuation sites.  A topographic map uses contour lines to 
indicate changes in elevation from line to line.  The difference in elevation between any 
two contour lines on the map we used was 5 meters.  Areas of closely drawn contour 
lines demonstrate rapid elevation change, while distant contour lines show a gradual 
change in elevation.  In this way, we could look for significantly higher elevation within 
the main community.  Areas of higher elevation, for our purposes, would have to be 
above 15.68 meters, the height of the highest tsunami run-up in the Phang Nga Province 
during the 2004 Sumatra Tsunami.   
We used an inundation map indicating the inundation zone from the past tsunami 
to understand which areas of the village could possibly be exposed to a future tsunami.  
This map simply showed the inundation line of the past tsunami and was straightforward 
with respect to interpretation.  If there were, in fact, no elevated areas in close proximity 
to the most populated areas in Ban Nam Khem, then it is important that higher elevation 
evacuation towers be provided within these regions of possible inundation.   
A map showing the location of all buildings in the community was used to depict 
population density.  Although this was not a true population density map, areas of denser 
building locations were suggestive of denser population as well.  This map simply used 
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red boxes to indicate the location of buildings in Ban Nam Khem.  Areas of denser 
population were identified as good locations for the construction of evacuation towers, 
seeing as the major goal of a disaster mitigation plan is to increase the likelihood of 
saving more lives.   
Lastly, we used a map to show the existing evacuation routes in Ban Nam Khem.  
The evacuation routes were created with GIS (Geographic Information System) 
computers.  Our team was not qualified to directly analyze this map, but we were able to 
use it to support the responses of the community with respect to ease of evacuation. 
Topographic, inundation, home location and evacuation maps were then compiled 
into a layered image file on a computer that used a separate layer for each of these factors 
of vulnerability, all of which were placed over a map of the coastal geography of Ban 
Nam Khem.  By hiding certain layers and looking at other layers together, we were able 
to objectively observe factors of vulnerability within the village.  The findings observed 
from these maps would be used in conjunction with the expressed opinions of the 
community members, either supporting or contradicting their claims (The maps that our 
team used are available in Appendix C). 
3.4 Assessing Existing Mitigation Measures  
To inform the community of Ban Nam Khem about which components of a 
tsunami mitigation plan would be appropriate for the village, we examined the individual 
components of various existing plans.  First, we researched existing mitigation plans to 
determine a basis for assessing the most effective components, specifically addressing 
tsunami evacuation shelters, warning systems, and education and training (This 
information is provided as background information in Chapter 2, Section 6).  We then 
visited Bang Nieng, a town near Ban Nam Khem, to find out which components were 
being used in their recently implemented mitigation plan.  Last, we interviewed several 
engineers associated with the design of evacuation shelters to understand the rationale 
and analysis behind their use.  The following sections discuss all of the steps that we took 
in order to analyze and evaluate existing mitigation measures.  Our interview guides can 
be found in Appendix D. 
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3.4.1 Evaluation of Mitigation Measures in Bang Nieng 
In order to evaluate some of the mitigation measures that have been implemented 
in Thailand, we visited Bang Nieng, a village along the Andaman Coast that successfully 
implemented a tsunami evacuation tower and has tested its warning system.  We 
interviewed Niwat Sarumalai, an administrative-level representative from the village 
directly involved with the operation of the local mitigation plan.  This interview was key 
to learning about each component of the plan and its role in the overall design.  We were 
able to use the rationale behind each component for our recommendations of mitigation 
measures in Ban Nam Khem.  We also asked about the funding and cost of the various 
measures in place, specifically that of design, implementation and construction of both 
the warning and evacuation towers.  Niwat addressed this by providing us with the 
contact information for the designer of Bang Nieng’s evacuation tower.     
3.4.2 Engineering Design and Analysis of Evacuation Towers 
 Through both our research and discussions with administrators during our time in 
Phang Nga, we were able to locate and interview the engineers who had direct roles in 
the design of tsunami evacuation towers.  This was important, as it allowed us to 
understand the rationale for different design options to be taken into consideration in Ban 
Nam Khem.   
 We met with the designer of the evacuation tower in Bang Nieng (discussed in 
Chapter 2, Section 6.1), Dr. Seree Supharatid, a civil engineer at Rangsit University and 
an advisor to the Minister of Science and Technology.  We asked him questions 
regarding design aspects of the tower and their significance, the specific methods used to 
analyze the structure (to determine whether or not it could withstand the forces of a 
tsunami) and considerations incorporated into the design process.  Although Ban Nam 
Khem has already proposed designs for a tower (see Appendix G), documenting the 
justification of evacuation towers as a suitable mitigation measure, as well as design 
components in evacuation towers used elsewhere, could help to gain support. 
 We also met with Dr. Pennung Warnitchai, a structural engineer at the Asian 
Institute of Technology and a member on the executive board of the National Disaster 
Warning Center.  His research is focused towards making structures seismically stable 
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and he has recently been recruited by Thailand’s Public Works Department to design 
tsunami resistant evacuation shelters.  Our conversations with Dr. Pennung concerned 
many topics similar to those we addressed in the interview with Dr. Seree, but also 
included details of his Public Works project.  In addition, he discussed the reasons that 
many communities distrust the tsunami warning system, which was a valuable area of 
research relevant to Ban Nam Khem.   
 From these conversations, we identified the considerations and elements used in 
the design of tsunami evacuation shelters.  By understanding not only the design, but also 
the analysis that was used by the engineers, we gained insight into what specific 
recommendations we could give Ban Nam Khem with respect to tower design options 
and analysis.  
3.5 Methodology Summary 
By assessing the current physical and social circumstances in Ban Nam Khem, as 
well as examining various established mitigation measures, we arrived at findings that 
helped to form our recommendations for improved tsunami mitigation.  We used 
qualitative data gathered from observations, interviews and various maps to evaluate the 
available options for improving the village's existing mitigation measures.  By integrating 
residents' opinions and input, we were able to offer the community recommendations that 
were not only technically valid, but were also hoped for and desired by many people in 
the village. In review, our research methods were aimed at promoting the effectiveness and 
long-term sustainability of an improved mitigation plan in Ban Nam Khem  
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4  Findings 
Through the data collection and analysis process discussed in the previous chapter, 
we established the community’s overall feelings of insecurity towards the existing 
tsunami mitigation measures in Ban Nam Khem.  Their perceptive opinions of these 
measures helped us to arrive at three interdependent findings deemed by the residents as 
essential to an improved tsunami mitigation plan in their village.  They are: 
 
• There is a broad desire among Ban Nam Khem residents for evacuation towers. 
• Evacuation towers would be ineffective without a properly functioning and timely 
warning system alerting residents to evacuate.    
• Community-wide education and training is needed to provide the community with 
knowledge needed to uphold an effective warning system and overall mitigation 
plan, but also to build residents’ confidence in the plan.    
 
The existing tsunami mitigation plan is not meeting the community’s needs.  Weaknesses 
of the plan perpetuate residents’ concern and anxiety about being ill-prepared for a future 
tsunami.  Distrust in the warning system, despite its technical sophistication, intensifies 
their feelings of insecurity under the current mitigation plan.  This chapter discusses the 
evidence and analysis leading to these findings, as well as their importance in our 
research. 
4.1 Findings of Opinions about Existing Disaster Planning in 
Ban Nam Khem 
 This section discusses the community members’ overall fear and insecurity living 
under the village’s existing tsunami mitigation plan.  The possibility of a future tsunami 
provides reason for this fear.  The implementation of evacuation routes, signage and 
maps, as well as numerous (but untested) means of warning, have begun to address the 
residents’ need and desire for security.   
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4.1.1 Residents of Ban Nam Khem Continue to Express Feelings of 
Insecurity about Tsunami Preparedness  
 Of the 22 interviews conducted within the community, no one expressed feelings 
of complete security and safety in the existing mitigation plan.  This view is reinforced by 
Dr. Sunyaratana Ratjatawan, a psychologist at the Duang Prateep Foundation Tsunami 
Orphanage in Baan Tharn Namchai, who has noticed “an increase in frustration, stress 
and insomnia” since the 2004 Sumatra Tsunami.  He says “the most requested 
medications are sleeping pills”, desired to temporarily relieve the individual from the 
stress and anxiety caused by the fear of another tsunami.   
 Maitree, the village headman, believes that “villagers feel only 50% confident in 
the current mitigation plan.  An improved mitigation plan, including the implementation 
of evacuation towers, could increase residents’ feelings of safety within the village to 80-
90%,” he thinks.  Oy, a community leader committed to improving tsunami mitigation in 
Ban Nam Khem, believes that “[evacuation towers] will bring confidence to 90% of the 
community.  The other 10% have already moved out and probably wouldn’t come back 
anyways.”   
4.1.2 Residents of Ban Nam Khem Have Grounds for Fearing a Future 
Tsunami  
Dr. Pennung Warnitchai, a faculty member in the civil engineering department at 
the Asian Institute of Technology (AIT) and an executive board member of the National 
Disaster Warning Center (NDWC), provides reason for peoples’ fear of a future tsunami.  
Seismic analysts are uncertain whether the northern region of the Austro-Eurasian fault 
line fully ruptured during the 2004 Sumatra Tsunami.  If this fault line did fully rupture, 
then the potential for a tsunami-creating earthquake from this region is very low.  But if it 
is, in fact, only partially ruptured, as many believe, than the potential for another 
earthquake and large-scale tsunami still exists.  Unfortunately, if this is the case, there is 
no way of knowing when the abutting plates will slip.  
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4.1.3 Residents’ Feelings about Existing Tsunami Mitigation 
Measures in Ban Nam Khem 
In an attempt to address people’s expressed fear of another tsunami, various 
mitigation measures have been implemented to promote the community’s tsunami 
preparedness.  Evacuation routes for communities along the Andaman Coast were 
developed using the Geographic Information System (GIS) (interview with Dr. Sutat). 
The Department of Mineral Resources provided Ban Nam Khem with official maps (see 
Appendix C for the map of Ban Nam Khem) and signs delineating evacuation out of the 
village (see Figure 2.9 in Chapter 2, Section 4.3) (Interview with Dr. Pennung).  In terms 
of tsunami warning, the village has received an ICT (Thai Ministry of Information and 
Communication Technology) tsunami warning tower that is directly connected to the 
National Disaster Warning Center (NDWC).  Other parties have also donated and 
constructed tsunami warning towers, such as the Grohe warning and announcement tower 
and the American Signals Corporation (ASC) warning tower.  Components of Ban Nam 
Khem’s warning system are described in detail in Chapter 2, Section 4.3.  Lastly, 
numerous outside organizations have provided the Bang Muang sub-district with tsunami 
education and training (Chaichuay et. al., 2007).  This section will provide evidence of 
residents’ feelings and opinions towards the three main components of the village’s 
existing mitigation plan: evacuation planning, the warning system, and public education.   
 
Evacuation Planning 
When asked, “What is your opinion of the current use of signs and evacuation 
routes in the village?  Do you feel they will be effective?” 61% of the 18 Ban Nam Khem 
residents questioned expressed overall trust in them.  33% of people who trusted the 
system mentioned that they would be particularly useful to tourists in the area. Some 
individuals noted that they would be helpful when people are in a rush and at nighttime.  
However, 33% suggested that the evacuation routes and signs would be ineffective for 
one or more reasons.  Those reasons include: 
 
• Evacuation drills based on the established routes and posted signs have not been 
conducted. 
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• Some people experience difficulty reading and interpreting the routes and signs. 
• The routes and signs don’t always direct people towards safety. 
• The limited amount of roadway space would become congested by cars during 
evacuation.   
 
Warning System 
In regards to the warning system present in Ban Nam Khem, not one person 
questioned in the interviews expressed trust in it, as will be described in detail in Section 
3 of this chapter.  Much of their distrust stems from the fact that successful testing of the 
warning system has never taken place.  
 
Public Education  
Research conducted by D-TRAC revealed that despite the 21 outside 
organizations that have provided educational services and tsunami mitigation and training 
in the Bang Muang sub-district, the majority of villagers are still grossly undereducated 
with respect to the mitigation plan. 
 The evacuation procedures of [the Bang Muang] sub-district are also very 
unorganized given the severity of the subject matter.  Every Thai person 
interviewed (we interviewed one American Teacher) stated that there are 
evacuation plans in order yet they personally were not positive as to what the 
logistics of these procedures are (Chaichuay et. al., 2007).  
 
This section has presented peoples’ identification of inadequacies in the existing 
areas of evacuation planning, the warning system and public education, consequently 
pointing towards the need for improved tsunami mitigation.  The following sections 
display our findings regarding each of these three components. 
4.2 Findings about Tsunami Evacuation Towers 
Ban Nam Khem can benefit from the construction of tsunami evacuation towers.  
The following discussion begins with a justification for evacuation towers as a mitigation 
measure and the villagers’ desire for these towers.  The section continues by examining 
considerations to be taken into account in the design of evacuation towers and the 
analysis of these design elements.  Lastly, we will discuss the possible locations of the 
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towers, based on suggestions from the community and an analysis of the layout and 
physical characteristics of the village. 
4.2.1 Findings Supporting the Justification of Evacuation Towers 
Our reasons for supporting the implementation of evacuation towers in Ban Nam 
Khem are two-fold.  First, their importance in the community has been established from 
residents’ views.  Second, an analysis of limited evacuation from the community provides 
reason for safety to be available within the community.      
The residents of Ban Nam Khem want an evacuation tower and believe it will 
make them feel more secure. When we asked residents the question “Do you think that 
the evacuation towers are a good idea and that they will be effective if used?” 20 out of 
22 interviewees said that evacuation towers were a good idea.  For example, one villager 
stated that, “They make people feel safe.  When I hear the word ‘rescue tower’, I think 
safety.  I think the towers are guaranteed safety, while cars might not be because there 
might be some sort of obstruction” (Community Interview #3). 
Dr. Sunyaratana Ratjatawan, a psychologist who has had much interaction with 
the Ban Nam Khem residents (since the 2004 Sumatra Tsunami), believes that evacuation 
towers would make them feel more secure, giving them “peace of mind.”  His statement 
and the opinions collected from residents provide strong evidence that the 
implementation of a tower would enhance the feelings of security among the community.   
Also validating the need for evacuation towers is the difficulty individuals have in 
escaping from Ban Nam Khem using the established evacuation routes. One factor 
contributing to this difficulty is that all of the evacuation routes lead to one road out of 
the village as depicted in Figure 4.1 below.  
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Figure 4.1 - Map showing the evacuation routes out of Ban Nam Khem, the blue arrows noting the route 
and the dark grey area noting the inundation zone from the 2004 Sumatra Tsunami. 
 
The blue arrows show the direction of the evacuation routes.  Note the single road leading 
inland (in the bottom right corner) that the evacuation routes all meet up with.  During the 
2004 Sumatra Tsunami, Ban Nam Khem’s roads did not provide adequate room to allow 
for quick and easy evacuation.  Wimon, a community leader in Ban Nam Khem, 
recounts, “There were 300 people on these streets by the office, and many people blocked 
the streets with cars and this killed many people in the tsunami.”  Many residents 
experienced this same difficulty in fleeing during the false tsunami alarm on December 
14, 2006. One villager recalls, “…there was traffic and congestion during the panic” 
(Community Interview #20).  Another villager states, “There is only one evacuation route 
and    it is difficult with no rescue towers. Everyone tries to get out by car, causing 
accidents and jams. The tower would alleviate some of this chaos” (Community 
Interview #6).   
It is also difficult to find refuge from a tsunami within Ban Nam Khem.  Much of 
the village is flat and of low elevation, as shown by the topographical map in Appendix 
C.  The entirety of the Ban Nam Khem community is less than 20 meters above sea level, 
 46 
while the majority of the village is less than 15 meters above sea level.  In other words, 
there are no elevated areas to flee up in the event of a tsunami.  Also, much of Ban Nam 
Khem’s populated areas are within the inundation line of the 2004 Sumatra Tsunami 
(Appendix C). If an individual was stuck in (or near) their home, they would not have 
anywhere safe to go during a tsunami.  
4.2.2 Considerations for Design 
From interviews with engineering experts, we found that common considerations 
are taken into account in a tsunami evacuation tower’s structural and architectural design. 
In this section we discuss these basic design features, including height, structural 
integrity, cost and materials, multi-functionality and location. 
 
Height of the Evacuation Tower  
 Designing for the correct height of an evacuation tower will help to ensure that 
the tower stands above water level in the event of a future tsunami. We found that in the 
case of the Bang Nieng evacuation tower, the tower’s height was based on the depth of 
the water in the tower’s proposed location at the time of inundation from the 2004 
Sumatra Tsunami.  Dr. Seree, the tower’s engineer, states that depth of the water at 
inundation can be estimated by speaking with eyewitnesses from a previous tsunami or 
by observing watermarks on buildings and trees.  Wave simulations, created using the 
MOST modeling method (a computerized tsunami simulation technique), can also be 
used to determine inundation levels of potential tsunamis.   
 
Structural Integrity of the Evacuation Tower 
Structures resilient to a tsunami must be able to withstand tremendous forces from 
the impact of a tsunami and from hydrodynamic forces of the water around the structure.  
These forces are dependent upon the wave’s height and velocity, which can again be 
estimated using the MOST modeling method.  These forces must then be taken into 
account when conducting structural analysis.  Using the data acquired from the MOST 
modeling, Finite Element Method software can provide analysis of the tsunami integrity 
of a structure (Dr. Seree).  
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We found that a variety of components are used in providing for the structural 
integrity of a tsunami resilient tower.  Incorporated into the design of the proposed towers 
in Ban Nam Khem, the Bang Nieng tower and the tower currently being designed by a 
team sponsored by the Public Works Department (including Dr. Pennung), was a wall-
less, open, first floor.  Dr. Pennung informed us that the impact and hydrodynamic forces 
of a wave can be reduced by keeping the first floor of a tower open, allowing water to 
flow freely through.  Reinforced concrete columns carry the loads from the upper floors 
down to the footings in the ground, maintaining the strength of a building with a closed 
first floor.  Dr. Seree told us that each of the columns in the Bang Nieng tower is 
designed to withstand 50 tons per square meter of force that could be exerted by a 
tsunami.  The column’s footing consists of eight steel piles that run 12 meters into the 
ground.  These contribute to the tower’s stability.   
The idea of breakaway walls is a concept used in some tower designs to reduce 
impact and hydrodynamic forces on the building. The tower design being sponsored by 
the Public Works Department utilizes breakaway walls on the second and third floors. 
Besides the force of the wave’s impact, there is the threat of high-velocity debris 
being carried by the tsunami.  Dr. Pennung points out that this threat could be greater 
than that of wave impact and hydrodynamic forces, depending on the towers location and 
surroundings.  In Ban Nam Khem, fishing boats with weights varying between 20 and 80 
tons could be propelled into the evacuation tower.  Just as they are thrust inland by the 
wave’s run-up, the boats could be pulled back out to sea during run-down and cause 
additional threat to structures in their path.   
The design of the evacuation tower that Dr. Pennung is contributing to attempts to 
account for the force of moving debris on the structure.  A preliminary model of the 
tower can be seen in Figure 4.2, and further details of the model can be found in 
Appendix H. 
 48 
 
Figure 4.2 - Concept design of a tsunami evacuation shelter that takes into consideration the forces 
associated with the impact of high velocity debris (Interview with Dr. Pennung). 
 
The current design consists of two frames; an external frame, to act as a barrier for 
floating debris and to protect an internal frame, which supports the load of people present 
in the tower.  Dr. Pennung’s team is currently working on the design of a fender, which 
would be placed between the external and internal frames to absorb the shock incurred by 
floating debris and prevent damage to the internal frame and its occupants.  
 
Cost and Materials  
 We found that in many cases the estimated cost of a tower was dependant on the 
materials used and physical constraints of construction.  Also reflective in the tower’s 
cost are social restrictions. This means taking into consideration the opinions of people 
who will live near the tower about things such as appearance, increased traffic within the 
area or noise created.   
Dr. Pennung and Dr. Seree informed us that reinforced concrete was the more 
desirable material for construction in Thailand.  The reason for this is two-fold.  First of 
all, concrete is inexpensive.  Not only in that its components (cement, aggregates, water 
and reinforcement) are relatively cheap, but in that it is readily available.  On the other 
hand, using steel as the primary material for construction would require that it be 
imported at a high cost.  Possibly more important than the economic benefits of using 
reinforced concrete for construction, is that it is a familiar material for construction in 
Thailand.  Local contractors could be used, thus reducing any complications and keeping 
the cost low (Dr. Pennung).      
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From Dr. Seree’s discussion about the towers in Bang Nieng, we discovered that 
some social constraints influenced the architectural costs of the tower design.  The tower 
was proposed to be located near a Buddhist temple.  Because of this, the tower design had 
to take into consideration the desires of the Buddhist monks at the temple.  This meant 
spending the extra money (4 M baht, as to apposed 3.5 M baht) to design the tower’s 
appearance such that it would gain the monks’ approval.  For example, they wanted the 
building’s roof to be similar to that of a temple.   
 
Multiple Uses for the Evacuation Tower 
Dr. Seree noted the importance of taking into account the desires of a community 
early on in the design process because recognizing their opinions could help to ensure the 
building’s sustainability over time.  Residents of Ban Nam Khem proposed that a tower 
could be used for more than just the sole purpose of evacuation.  Among other ideas, they 
suggested that it could serve as a community center.  Supporting this finding is Dr. 
Sunyaratana Ratjatawan’s advice that the towers be “human engineered” based on the 
specific needs of the community, one of which is multi-functionality.   
In Bang Nieng, people desired to use the proposed structure for multiple purposes, 
such as holding community activities, exhibitions, meetings and religious ceremonies.  
Designing the tower so it would suit the community’s desires greatly influenced the 
overall design.  
The concept of a multi-use evacuation tower suggests that some revenue could 
possibly be generated from renting out the building.  This money could then be turned 
towards alleviating the cost of the tower’s construction and possibly supporting its 
maintenance (Dr. Seree). 
4.2.3 Considerations for Tower Location 
 There is strong evidence that the beachfront/harbor, Soi 5 and the market place 
are the best locations for tsunami evacuation towers based on both the opinions of the 
community, as well as empirical data shown in several maps.  
Figure 4.3 shows the community’s responses to questions concerning areas of 
vulnerability and population density. 
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Figure 4.3 - Community views on the most populated and vulnerable areas in Ban Nam Khem. 
 
In general, the community responded that Soi 5, the beachfront/harbor and the market 
place were the most densely populated and vulnerable areas in Ban Nam Khem.  This 
interview data corresponded to the community’s population density shown in the map in 
Figure 4.4 (the full maps can be found in Appendix C).  
 
 
Figure 4.4 - Maps of Ban Nam Khem, showing the darker areas of denser population. 
 
Furthermore, a topographical map of the village indicated that most of soi 5, the 
beachfront/harbor and the market place were less than 15 meters above sea level.  The 
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run-up from the 2004 Sumatra Tsunami was over 15.6 meters, meaning that the majority 
of these densely populated regions would be exposed in the event of a future tsunami of 
similar magnitude. 
 The community also provided feedback concerning how many towers the village 
should have and where they should be located.  Their suggestions about the location of 
the towers are shown in Figure 4.5. 
 
Figure 4.5 - Views of the community on the best locations for a tsunami evacuation tower. 
 
The average number of towers desired by the community was between three and four.  
Once again, they felt that the best locations for the towers were the beachfront/harbor 
(23%), the market place (23%) and soi 5 (14%).  Six individuals also indicated that they 
desired an even distribution of several towers throughout the village, but did not indicate 
particular locations (17%). 
4.3 Findings About the Tsunami Warning System 
 Despite the fact that Ban Nam Khem has more means of tsunami warning than 
most villages in Phang Nga, most of its villagers are unaware and untrusting of the 
system's functionality and effectiveness.  The following sections discuss the reasons for 
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this distrust and the current procedure used to schedule tests and drills of the warning 
system. 
4.3.1 Lack of Trust in the Warning System 
 We found that there is little trust in the tsunami warning system among residents 
of Ban Nam Khem.  The evidence of this finding is compelling.  Not one of the 22 
individuals questioned about the system indicated that they trusted it.  As seen in Figure 
4.6, the most common reason for this distrust wass due to the fact that it has never been 
tested (56%), followed by concerns that the system cannot be heard if it went off (19%) 
and the December 14, 2006 National Disaster Warning Center’s (NDWC) false tsunami 
alarm (13%). 
 
Figure 4.6 - Common reasons for distrust of the tsunami warning system. 
 
   According to Mr. Grade Tharachang, an assistant SAO (sub-district office) 
officer, the sirens can be heard within a 1.5 km radius of a warning tower, but not 
necessarily over the noise from air conditioning units in a building.  Additionally, he 
claims that there is no regular maintenance or 24-hour control of the towers.  This lack of 
maintenance only furthers people’s worries that the systems could be tampered with, 
thereby disabling their effectiveness (represented in Figure 4.6 by the 6% who distrust the 
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system due to lack of maintenance) (Indian Ocean Tsunami Warning System 
Government Office Survey, 2007). 
 Another reason for people’s lack of confidence in the warning system was a false 
alarm that occurred one day before a scheduled test was supposed to take place.  The 
NDWC scheduled the test for December 15, 2006, but for reasons which are not clear to 
us, the alarm ended up sounding on December 14.  This resulted in mass panic of the 
villagers and their current distrust of the system.  When asked about the warning system, 
a young man in the community named Pumpan responded: 
 I do not trust the system.  It doesn’t work when they say it will go off and 
then it does go off when they don’t want it to….  I want to feel sure that I am 
getting good, true warnings…when people are asleep and there is an 
earthquake – how would they tell us?  I want to be able to sleep at night.  
(Community Interview #3) 
 
Sentiments like these are common throughout the village and will be crucial to overcome 
in order for Ban Nam Khem to have an effective mitigation plan that is supported by the 
community. 
4.3.2 Evidence of the Establishment of Trust through Proper Testing 
Proper testing of a tsunami warning system can potentially establish and promote 
the community’s trust in the system.  Ban Nam Khem residents’ lack of trust in the 
warning system should be compared to the confidence in the system expressed in Bang 
Nieng, a nearby town that has a strong tourist industry.  The Thai government, along with 
the local administration and the Princess “Pa” Foundation (connected with the Royal 
Family), has taken measures to ensure regular testing of the warning system.  According 
to Niwat Sarumalai, an individual who works under the Bang Nieng administration and 
operates both the warning tower and the evacuation tower, they “test the system every 
Monday at 12:15 PM.  A green light goes off so that [the community] know[s] it works.  
We are also able to play music over the speakers to ensure the community that the 
speakers work” (Bang Nieng Administration Interview).  When asked whether he thinks 
that the tested warning system and the implemented evacuation tower have positively 
affected the community, Niwat replied that he believed that both the tourists and the 
residents of Bang Nieng felt more secure.   
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This indicates that performing tests of the warning system in Ban Nam Khem may 
not only ensure the community’s trust in the system, but may also make them feel more 
secure living in the village.  The process of requesting and receiving regular tests from 
the NDWC, however, is usually not a simple process. 
4.3.3 Difficulty Scheduling Tests of the Warning System 
It is difficult to arrange regular scheduled tests of the tsunami warning system.  
The bureaucratic and convoluted process necessary to make the request for the tests is 
slow and requests are easily lost.  Additionally, the NDWC (the center in control of the 
warning system) may not even grant the request, leaving a community without means of 
testing their warning system. 
In order to make a request the village headman must present the request to the 
sub-district (Bang Muang) officials.  The officials then vote and a majority ruling in favor 
of the request will send it to the next higher level of administration (in this case the Takua 
Pa district officials), while a majority ruling against the request will force the issue to be 
dropped.  This chain continues - passing the request from the district officials to the 
provincial officials and so on - until it reaches the NDWC (personal communication with 
Carly Festa and Ellen Dunleavy of D-TRAC, January 26, 2007). 
According to Ban Nam Khem’s headman, Maitree Jongkraijug, the request 
process for a warning system test has already been started, but he is unaware of its 
current status.  Even if the request makes it to the NDWC, it is uncertain whether they 
will decide to issue regular tests in Ban Nam Khem.  The NDWC prefers to have central 
control of the warning system, and granting local control of regular tests would be 
unlikely.  It would take persuasion and persistence from community members and 
professionals for the NDWC to conduct local tests in Ban Nam Khem (Interview with Dr. 
Pennung Warnitchai).   
4.4 Findings About Community-wide Education and Training 
Community-wide education and training is not only a common practice in 
facilitating empowerment, but was also found to be a part of the mitigation plan desired 
by Ban Nam Khem.  Many members of the community want to be knowledgeable about 
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the mitigation methods in place, as well as basic tsunami information.  They would also 
like to conduct evacuation drills following the routes and signs provided for evacuation.  
The following section discusses different educational topics of interest to many residents 
and the best ways to organize community meetings and communication within the 
village. 
4.4.1 Need for Tsunami Education and Topics of Interest 
As mentioned at the beginning of the chapter, research conducted by D-TRAC 
revealed that although 21 outside organizations have provided tsunami preparedness 
education and training in Ban Nam Khem’s sub-district, villagers there are still widely 
uneducated about tsunami mitigation procedures in their community.  We expanded upon 
D-TRAC’s findings during our own interviews with community members. 
When we asked the villagers about their thoughts regarding community-wide 
education, 20 of the 22 people interviewed replied that they thought it would be a good 
idea.  One person mentioned that many people have jobs and would find it difficult to 
make time for such education, while another person claimed that education has already 
been provided to the community and would therefore be unnecessary.  Lastly, it was 
pointed out that while education would be valuable to the community, the level of 
schooling of some villagers would have to be taken into account in any program of 
instruction.  
The graph in Figure 4.7, based on 21 responses, displays suggestions for tsunami 
education of interest to the community.  The most commonly suggested educational topic 
was that of earthquakes and tsunami physics, while natural tsunami warning signs, 
evacuation training, and preparation and response followed closely.  The interdependency 
of the mitigation measures discussed in this chapter is evident in this finding because 
proper evacuation and an improved warning system can not be feasible without 
community-wide education and training.   
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Figure 4.7 - Suggestions for Tsunami related Education in Ban Nam Khem. 
 
 Also worth noting is the emphasis placed upon the importance of tsunami 
education for children in Ban Nam Khem.  Three interviewees expressed that, as adults, 
they were fairly well informed on the topic of tsunamis and mitigation methods (based on 
their past experiences), but feared that younger generations would soon forget about the 
effects of the 2004 Sumatra Tsunami and pay less attention to education and mitigation.  
A fisherman from our first community interview said that “when I am out at the ocean 30 
meters deep, I know about the ocean [and tsunamis].”  He thinks that children, though, 
“do not know very much about [the physics of] tsunamis so maybe it should be 
implemented in the school system.”  Maitree, the village headman, also believed that “in 
the schools, there should be one hour of tsunami education per week.” 
 In general, the residents interviewed expressed a need for community-wide 
education and training in Ban Nam Khem.  The following section will detail our findings 
about residents’ preferences for community meetings and means of communicating these 
meetings within the village.     
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4.4.2 Support of Community Meetings 
Of the 19 villagers questioned, 17 said they would be interested in attending 
future community meetings regarding tsunami preparedness. The community was able to 
provide us with information regarding meeting times and work schedules, shown in the 
graph in Figure 4.8.  
 
Figure 4.8 - Proposed meeting times by the community of Ban Nam Khem. 
 
Nine of the interviewees agreed that they would be interested in an after-school and 
working hours meeting (many said at around 5pm), while six residents said a weekend 
meeting would be suitable for them.  One of the villagers questioned provided us with 
information regarding certain times of the year when the water is too rough for fishermen 
to work.  This time would also be convenient for meetings considering the large 
population of fisherman in Ban Nam Khem.  Other suggestions included Ban Nam Khem 
having one meeting every month around the same time with a reminder the day or week 
before.  Although the majority of villagers agreed and said they would be interested in 
attending community meetings, there were still two answers that were not consistent with 
this overwhelming majority.  The two interviewees expressed concern that villagers 
would not have time and that there are some who do not care about the situation.  
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Although this view is only held by a small fraction of people, the issues raised by these 
responses should still be taken into account.  
 An additional point brought to our attention was for the community to hold 
engaging and involved meetings that better suit the Thai concept of sanuk – taking part in 
things you think are fun and enjoyable.  A meeting structure such as this would continue 
to maintain the purpose of the meeting, but at the same time would attract a wider variety 
of residents and would engage them in the discussions.  
4.4.3 Preferred Means of Informing Residents about Community 
Meetings 
We identified six preferred means of communicating the time and location of 
meetings, as well as other information, within the village. The following graph in Figure 
4.9 displays the answers of the 19 individuals questioned about this topic.  
 
 
Figure 4.9 - Preferred Means of Communication in Ban Nam Khem. 
 
The radio was the means of communication suggested most often among the villagers 
interviewed.  Five different individuals suggested the use of announcement cars for 
community notification. The idea of using the actual announcement towers (separate 
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from the warning system) as a reminder directly before the meetings was also brought up 
by one resident.  Television broadcasts, word of mouth and flyers were other ideas 
mentioned by the villagers that could also prove effective. 
4.5 Findings Summary 
At the beginning of the chapter we established residents’ overall feelings towards 
the tsunami mitigation measures currently in place.  Their suggestions of weaknesses 
within these measures provide grounds for the need of an improved mitigation plan.  We 
found that inadequacies in the existing plan were interrelated.  For example, a lack of 
evacuation drills using the implemented evacuation routes and signs supported some 
residents’ beliefs that the routes and signs were useless.  Conducting community-wide 
drills could address that problem.  In short, an improved mitigation plan would require 
proper implementation and execution of all of the plans components: the evacuation 
towers, the warning system, and education and training. 
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5  Recommendations 
The following sections state the recommendations we suggest based on our 
findings and background research.  We will discuss tsunami evacuation towers, followed 
by improvements in the warning system and finally, community education and training.  
Input from the village residents and their participation in the project was also essential in 
recognizing their needs and making sure those needs were met in a manner appropriate 
for Ban Nam Khem.  It is important to note that this section is intended to provide 
recommendations and options for improving the current mitigation plan in the village.  
The community as a whole should consider these recommendations for use in a proposal 
for a tsunami mitigation plan.   
5.1 Tsunami Evacuation Towers  
Our team recommends that Ban Nam Khem implement tsunami evacuation 
towers into their mitigation plan.  Dr. Sunyaratana Ratjatawan (psychologist for the DPF 
Orphanage) confirmed that a tower would likely fulfill the psychological needs of the 
citizens, re-establishing their feeling of safety and security within the community.  
Additionally, both Japan and Bang Nieng, Thailand have successfully constructed and 
implemented evacuation towers into their communities (discussed in Chapter 2, Section 
6.1), further affirming the validity of towers as an appropriate tsunami mitigation 
measure.   
Reasons supporting an evacuation tower specifically in Ban Nam Khem include 
that the one road leading out of the village quickly became conjested during the chaos of 
both the 2004 Sumatra Tsunami and the false alarm on December 14, 2006.  Also, the 
lack of any areas of high elevation in Ban Nam Khem and its exposure to the sea makes it 
difficult to find refuge within the village.   
Through interviews with two engineers, Dr. Seree from Rangsit University and 
Dr. Pennung from the Asian Institute of Technology, we became aware of various design 
considerations that should be taken into account when designing an evacuation tower.  
They include structural integrity, cost, and materials, multiple uses, and location.  The 
following sections discuss our recommendations in each of these areas.   
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5.1.2 Design Options and Function 
The design of an evacuation tower in Ban Nam Khem should be based on careful 
consideration of: 
• Structural integrity of the evacuation tower 
• Cost and materials used in construction 
• Multiple uses for the evacuation tower 
Consideration of these factors when designing a tower will help to make certain that it is 
not only technically sound, but that it also meets the needs of the community members.  
Assisting the community’s involvement within all areas of the project will help to 
identify their specific desires.     
 
Ensure the Structural Integrity of the Towers 
We recommend that the tower’s design incorporate a wall-less open first floor 
(like that seen in the Bang Nieng tower) to reduce the wave’s impact and hydrodynamic 
forces on the structure.  Higher floors that also run the risk of being inundated could be 
designed with breakaway walls like those incorporated in Dr. Pennung’s tentative tower 
design described in Chapter 4, Section 2.2.   
Most importantly, we recommend that the impact of floating debris be taken into 
consideration.  Since Ban Nam Khem is a fishing village, there is great threat of 20-80 
ton fishing boats being swept inland and striking the tower (as was the case in the 2004 
Sumatra Tsunami, noted in Chapter 3, Section 4.2).  Because a tower in Ban Nam Khem 
would most likely serve as a primary source of escape (due difficulty escaping from the 
village and a densely populated harbor area), it is extremely important to protect the large 
masses of people seeking safety in the towers from high-velocity floating debris.  We 
recommend that the tower’s designers take this into account and consider looking into Dr. 
Pennung’s preliminary design of a tower with an external and internal frame.  
 
Require Cost-effective and Familiar Materials for Construction 
 Our group recommends that the engineer of Ban Nam Khem’s tower design for 
the use of materials that are cost effective and widely-used among local contractors.  
Reinforced concrete is a common material for construction in Thailand, while steel (used 
in Japan’s Tasukaru towers) is neither very familiar to local contractors, nor is it easily 
 62 
accessible in the area.  Reinforced concrete is also a considerably strong material and 
could withstand the forces of a tsunami. In short, for familiarity, durability and 
economical reasons, we recommend that the tower’s design call for the use of reinforced 
concrete.   
 
Consider Multiple Uses of the Towers 
 We recommend that the design of an evacuation tower in Ban Nam Khem allow 
for multiple uses.  This could mean designing it so that it has a roof and enclosing its 
upper floors.  The multiple purposes of the towers could include a community, 
educational, or therapy center.  Dr. Sunyaratana Ratjatawan suggested that the tower’s 
use as a therapy center would help to relieve some of the psychological problems still 
present in the community from the 2004 Sumatra Tsunami.  As an educational center, the 
building could be the main location for tsunami preparedness seminars and town 
meetings.  Additionally, using the tower as a ‘safe place’ during everyday life in Ban 
Nam Khem will enable the villagers to associate the tower with security.  We also 
recommend that the building have multiple purposes to ensure the towers maintenance 
and sustainability within the mitigation plan.   
 Another benefit of designing the towers for multiple purposes is that revenue from 
renting the space out for private use (such as a conference hall or a place to conduct 
religious ceremonies) could be put back into the tower.  This could help to fund its 
construction costs and future maintenance.  
 Our recommendations concerning the design of the evacuation towers help to 
ensure its practicality, functionality and usefulness within the community.  Additionally, 
they are aimed at promoting the sustainability of the towers within Ban Nam Khem’s 
mitigation plan.   
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5.1.3 Locations and Implementation 
 We recommend that towers be constructed in the following areas of Ban Nam 
Khem: 
 
• Soi5 
• Beachfront and Harbor 
• Market Place 
 
These areas are ideal for evacuation towers because (according to the topographical and 
house location maps) they are within both the most vulnerable and most populated areas 
of the village.  This data also reflects the opinions of the community, who felt that there 
should be three or four towers in these locations.  There are currently two plots of 
donated land within both Soi 5 and the beachfront and harbor area.  These plots could be 
suitable for the towers, but engineers and contractors should perform a proper assessment 
of each plot concerning their suitability for construction, as this was not within the scope 
of our team’s qualifications.   
The residents surrounding each location should be informed about the possible 
implementation of the tower and how it can affect them.  The design of the tower (with 
regard to architecture and structure), as well as its possible influence on the peoples’ 
living situation, should all be addressed.   
 In order to incorporate evacuation towers into the mitigation plan, we recommend 
that the community be divided into five or six sections, with three or four of those 
sections evacuating to assigned towers, while the other two sections evacuate to the 
existing evacuation sites at the Ban Nam Khem School and temple.  It is important to 
educate the community on the evacuation procedures to follow so that everything runs 
smoothly.  Education and training regarding tsunami response will be further discussed in 
Section 3 of this chapter.  Lastly, the warning system, the established evacuation routes 
and the emergency signs indicating those routes should be updated to incorporate the 
towers, either manually or through GIS analysis.   
 64 
5.2 Improving the Tsunami Warning System 
Our team recommends that the Thai government and the local administration of 
Ban Nam Khem improve the warning system.  The warning system can be improved by: 
 
• Holding regular tests of the system. 
• Educating the community and the local administration about the process that is 
required to request and independently run tests and drills. 
• Having regular maintenance, a local contact responsible for the towers, and 
community education concerning the warning system. 
 
Although there is currently a quite sophisticated warning system already in place 
in Ban Nam Khem, few community members understand how it works and have never 
witnessed successful testing.  A lack of testing and education regarding the system 
provides reason for many peoples distrust in it.  This extreme distrust in Ban Nam 
Khem’s warning system attests to the importance of implementing the three measures 
stated above.  Doing so will not only test whether it is functioning properly, but also 
reassure the community’s trust in the warning system.  These recommendations are based 
on input from the community, as well as an examination of methods used by other 
villages (namely Bang Nieng) to ensure the functionality of and trust in their warning 
system.  Proper functionality of the warning system is key in the complete carry through 
of a mitigation plan.  Without ample warning, the villagers would not be able to safely 
and effectively escape, therefore causing the mitigation plan to be ineffectual.  
5.2.1 Regularly Scheduled Testing 
We recommend that the community hold regular tests of the warning system. As 
discussed in our findings (Chapter 4, Section 3.1), 56% of those questioned expressed 
that lack of regular scheduled testing was the strongest reason for the distrust in the 
warning system.  Furthermore, the tests need to demonstrate that the warning system 
functions properly without inducing panic in the community.  Our recommendations for 
testing the warning system are: 
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• Hold tests run by the National Disaster Warning Center at a specific time each 
week, during which the villagers will be able to hear the warning from the 
warning tower sirens. 
• Instead of using the standard warning sound to test the system, consider playing 
music over the siren – such as the National Anthem- like that used to test the 
warning system each morning in Bangkok.  This will serve to minimize panic 
and anxiety.  
• The official(s) conducting the test should be available to hear feedback from the 
community about their concerns.  In addition, during the first few tests, local 
administrators should go to every household in the village to ensure that the 
siren was in fact clearly heard and the meaning was understood by the residents 
of that home.  If they could not hear, measures must be taken to address this 
issue. 
 
Regular tests will be an effective and critical means of ensuring the communities 
trust in the warning system.  However, the methods necessary to request tests are often 
disorganized and time consuming.  This problem is discussed in the following section. 
5.2.2 Requesting Tests of the Tsunami Warning System 
We recommend the community attempt to request testing of the tsunami warning 
system directly from the NDWC by going through an outside organization (such as the 
DPF) that could provide extra support.  As explained in our findings, there is a 
bureaucratic and convoluted process which must be followed in order to schedule tests of 
the warning system.  Initially, the village headman must go to the Bang Muang sub-
district head official to make the request.  The administration in the sub-district office 
then vote to pass the request to the Takua Pa District office, where, in a similar manner, 
there is a second vote to bring it to the next level.  If voted through, the request is 
eventually received by an official with the authority to approve it, most likely in either 
the NDWC itself, or the Ministry of the Interior, under which the NDWC functions. 
This entire process can be expedited by two means.  One way is by using the 
support of an outside charitable organization (such as the DPF), as we have 
recommended.  Another way is by going through a higher authority (such as the Royal 
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family) who has the power to supersede the request process and go straight to the 
Ministry of the Interior or NDWC.  Another approach is the community’s demonstration 
of support to gain the NDWC’s attention (Further explanation can be found in Chapter 4, 
Section 3.3). 
5.2.3 Education and Maintenance & Operation 
We recommend that the community further improve the warning system by doing 
the following.  First, the community must be educated about the technology currently set 
up in Ban Nam Khem and the different ways in which a warning will be triggered in the 
case of a tsunami.  Second, the local administration must mandate and publicize regularly 
scheduled maintenance of the technology associated with the tsunami warning system.  
Last, the local administration should train and employ one or more individuals as 
operators of the tsunami warning system and the tsunami warning towers.  Although 
testing the warning system will most likely significantly increase the community’s 
confidence in the system itself, addressing additional reasons of distrust (such as the 
system being tampered with or not maintained) will undoubtedly be helpful as well.   
 
Tsunami Warning Education 
From our research and interaction with the Ban Nam Khem community, the 
majority of the residents in the village are very undereducated with respect to the 
methods already available for tsunami warning in the village.  Our team recommends that 
the community be informed about the technology used in the system, in particular the 
different types of towers, where they are located in the village, and who controls 
disseminating the warnings.   
One topic that is important to not only educating the community about the 
tsunami warning system, but also to build further trust in it, is the technology that 
surrounds tsunami detection.  From discussions with the villagers in Ban Nam Khem, it 
became apparent that many individuals did not know how a tsunami was detected and 
how that detection was communicated to those people in areas of risk.  Therefore, we 
recommend education concerning tsunameters and the DART buoy system’s chain of 
command.  It would be ideal to have a government official, administrator or a trusted 
source come and speak with the villagers concerning the specifics of tsunami detection 
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and the basics of the system, including communication.  These topics are outlined in 
Appendix J. 
 
Maintenance and Operation 
We recommend that regular maintenance of the system be scheduled perhaps 
monthly, yearly or at other time intervals deemed appropriate.  A failed test of the 
warning system, though, should yield immediate maintenance of the system’s 
components.  This will be helpful for identifying components of the system that are near 
failure.  Such inspections are especially necessary for the components of the warning 
system that are only used under certain conditions, such as the solar cell backup power 
supply used during power outages. 
Furthermore, one or more local individuals employed by either the local 
administration or the Thai government, should be given responsibility for the warning 
system.  Although this may not be the primary occupation of these individuals, they 
would be responsible for the general care and upkeep of the system, making sure the 
proper technical equipment is kept at each tower.  They would also be responsible for 
requesting unscheduled maintenance and would be a local contact for the villagers to 
speak to concerning the warning system. 
5.3 Community-Wide Education and Training 
Community-wide education and training about tsunami preparedness is another 
interrelated aspect of a successful tsunami mitigation plan.  Without the knowledge of 
where to go and what to expect, the entire plan would not work effectively.  In Chapter 2, 
Section 6.3 it was noted that evacuation plans worldwide include education of the 
community at risk.  In order to do this, topics of needed or desired education must first be 
identified.  Through interviews in Ban Nam Khem, we were able to understand what 
topics of education were of interest to the residents and how these coincide with those we 
researched in other areas.  We also determined how to best communicate information 
throughout the village.  One area of knowledge that residents expressed a particular need 
for was evacuation drills.  Below is a compilation of recommendations concerning 
community-wide education and training as suggested by the residents of Ban Nam Khem.   
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5.3.1 Topics of Education 
We recommend that the villagers of Ban Nam Khem be educated in the following 
areas:  
 
• Preparation for and response to tsunamis 
• Natural tsunami warning signs 
• Earthquake and tsunami physics 
 
Preparation and Response 
This area of knowledge concerns what measures could be taken to prepare for and 
respond to a tsunami at both the community and individual levels.  Measures taken at the 
community level, including regular testing of the warning system and conducting 
evacuation drills, are discussed in Chapter 3 ,Section 1 and Chapter 4, Section 3 
respectively.  At an individual level, residents should be informed about what documents 
(medical forms, housing title, etc.) to keep easily accessible for quick retrieval.  Also, 
people could be taught the value of safety deposit boxes and savings accounts.  Lastly, 
residents should be made aware of the importance of creating a plan for their families.  
This plan might include where the family will meet if separated or what the children 
should do in the event that parents cannot be found.  This type of information could be 
addressed by means of a public seminar conducted by a professional, but should be 
organized by a local administrator.   
 
Natural Tsunami Warning Signs  
Natural warning signs could include unusual occurrences in nature that might 
indicate that a tsunami is approaching. People should be made aware of what these signs 
are and where they can be found.  For example, there might be indicators of trouble from 
the sea, from animal life or from weather patterns that could prompt their quick escape. 
Information regarding natural warning signs of tsunamis could also be provided by a 
professional in a seminar available to the entire village, as well as integrated into school 
curriculum.   
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Earthquake and Tsunami Physics 
The last topic of education that we recommend be furthered in the village is that 
of earthquake and tsunami physics.  Although this has been addressed in Ban Nam Khem 
as well as many areas, there still appears to be an apparent lack of knowledge and 
security in this area.  General information on the propagation of these natural disasters, 
how frequently they occur and possibly the different distances they span could be useful 
to the residents’ overall understanding of them.  Knowing whether an earthquake in 
California will have an effect on them in Ban Nam Khem could relieve some anxiety 
associated with the topic.  The work done by the NDWC and other educational 
organizations can be used as a model when presenting this information.  Therefore, the 
most beneficial means of portraying this would be by a professional using an integrated 
seminar style and also continuing to incorporate it into school curriculum. 
5.3.2 Communication of Information 
As discussed in the findings section, the residents found community participation 
in meetings within the village to be a vital part in maintaining communication between 
the administration and residents of Ban Nam Khem.  Our recommendation is to hold 
monthly community meetings on Sunday evenings (around 5pm) at a well-known local 
facility.  Residents in the village could be made aware of these meetings through the local 
radio station, announcement cars and the announcement towers.  The village headman 
could lead interactive meetings with an agenda outlining the precise topics that need to be 
covered during that meeting.  Maintaining active participation among community 
members is vital to ensure that the mitigation plan is followed through and sustainable. 
Ideas surrounding the mitigation plan and how it can be improved upon should be 
brought forth by the residents themselves.  
5.3.3 Evacuation Drills 
In Ban Nam Khem we found that a complete evacuation drill had not been 
conducted due to the failure of a past drill (a false alarm went off the day before 
scheduled and resulted in mass panic).  The villagers still believe that a properly 
conducted evacuation drill would be beneficial to the community, enhancing their 
feelings of preparedness in the event of another tsunami.  In the neighboring town of 
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Bang Nieng, an evacuation drill was carried out leading to a successful practice of the 
mitigation plan.  As a result, we recommend that a complete evacuation drill be organized 
and implemented in Ban Nam Khem.  Furthermore, we recommend that the person or 
persons in charge of organizing a drill keep in mind the following factors that could be 
essential to its effectiveness: 
 
• Community ownership 
• Yearly or bi-yearly drills 
• Inform and educate the community  
• Establish parameters for success 
 
Community Ownership 
Ideally, we suggest that a committee of local residents and authority figures be in 
charge of the organization and implementation of the evacuation drills.  Their familiarity 
with the community could ensure that its specific needs are met.  The committee could 
also serve as a voice for Ban Nam Khem when attempting to schedule such drills through 
the government’s chain of command, discussed in Chapter 3, Section 2.  Lastly, through 
empowering the local residents’ and giving them ownership in the planning, 
implementation and follow through of the plan, its sustainability and longevity would be 
promoted. 
 
Yearly or Bi-yearly Drills 
We recommend that the evacuation drills be scheduled once, if not twice a year 
developing the residents’ awareness and familiarity of the mitigation plan.  We also 
recommend that the drills be a set part of the community’s yearly schedule of events and 
that they take place at around the same date, so that they become a regular and expected 
occurrence.   
 
Inform the Community 
This could be considered one of the most important aspects to ensuring the 
success of the evacuation drill.  Communication between the drill’s organizers and the 
general public is essential to making sure that everything goes smoothly.  One key point 
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to be communicated to the public could be the difference between daily testing of the 
warning sirens and an actual evacuation drill.  People should be aware of what sounds or 
prompts are to be expected in each case.  Also, the public should be informed well in 
advance of the time and date to expect an evacuation drill.  Finally, residents should be 
knowledgeable about the evacuation procedure to be followed, such as the route that they 
should take and their final destination.  
 
Establish Parameters for Success 
One last point we recommend is for the community to establish measures of 
success for the drills.  Such parameters could include the time it took for evacuation, 
degree of community participation and the efficiency in the plan.  Knowing the result of 
the drill could be helpful in determining which areas still need to be worked on.  The 
community should be informed on their strengths and weaknesses with regards to the 
evacuation drill as well.  
5.4 Recommendations Summary 
Ban Nam Khem is in need of emotional security and physical protection from 
improved tsunami mitigation.  The recommendations that we have provided above, aim 
to address this issue, identifying three areas of mitigation that could considerably 
improve the village’s existing mitigation plan.  Equipped with education and training 
concerning tsunamis and tsunami mitigation, the villagers would have the knowledge 
necessary for proper tsunami response.  Given ample tsunami warning, the villagers 
would have the time they need to evacuate to safety.  The presence of tsunami evacuation 
towers would serve as last-resort evacuation shelters, providing safety within the 
vulnerable areas of the village.  It is important to note that although the three suggested 
measures could be perceived as standalone components; it is our opinion and 
recommendation that all three of them be implemented into a cohesive mitigation plan.  
These measures would not only prepare the community and save many lives in the event 
of a future tsunami, but would be crucial to providing a sense of security throughout the 
village in hopes of recovery from the past tsunami. 
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6  Conclusion 
The recommendations made in the previous chapter proposed tsunami mitigation 
measures that not only meet the self-determined needs of the villagers, but were also 
supported by existing mitigation plans and professional analysis.  These 
recommendations evolved from our findings about the community’s views of the existing 
mitigation measures in Ban Nam Khem.  We focused on three interrelated topics: tsunami 
evacuation towers, improvement of the warning system, and community-wide education 
and training.   
In keeping with the Duang Prateep Foundation’s underlying theme of 
empowerment, our research design was centered on gaining community members’ input 
and opinions about inadequacies of the current mitigation plan and suggestions for its 
improvement.  We took the residents’ needs and desires into account to promote their 
ownership of the mitigation measures recommended, therefore enhancing the measures’ 
sustainability within the overall mitigation plan.  It is our hope that providing Ban Nam 
Khem with our recommendations and research will aid the community in creating a 
proposal seeking governmental or non-governmental support for an improved and 
sustainable tsunami mitigation plan.  
Although we feel that our project’s research will have a significant affect on the 
course of tsunami mitigation in Ban Nam Khem, we have identified several areas in 
which further research could be conducted.  These areas include other mitigation 
measures discovered through our team’s background research and by the villagers of Ban 
Nam Khem.  Our recommendations for future research are to explore the possibilities of: 
• Building tsunami walls to reduce the impact of a future tsunami.  Many villagers 
expressed the need for a man-made physical tsunami barrier along the beachfront.  
This method is implemented in mitigation plans found elsewhere in the world, 
such as in Japan. 
• Implementing environmental barriers, such as dense growing mangrove trees, 
should also be research.  Similar to a tsunami wall, these natural physical barriers 
could help to mitigate the physical forces of a tsunami.  Although they would take 
longer to implement, mangrove trees may be more attractive and cost effective 
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than building a tsunami wall.  It should be noted, though, that some research has 
indicated that introducing large-scale mangrove forests into new areas could be 
environmentally detrimental. 
• Improving the current evacuation routes in order to reduce the difficulty of 
evacuation from the village.  A problem identified within the community is the 
need for more than one main road out of the village.  Making the roads straighter 
and wider could also accommodate evacuating traffic. 
• Implementing methods for evading mining ponds during evacuation in order to 
develop the safest and most rapid means of escape. During the 2004 Sumatra 
Tsunami, many Ban Nam Khem residents were caught fleeing parallel to the 
wave in an attempt to get around the large mining ponds located within the 
village.  One suggestion was to build bridges across the ponds in key areas to aid 
in evacuation.  Another suggestion was to fill the ponds with the excavated dirt 
from the river mouth (done in order to accommodate increased fishing traffic).  
• Building more two-story homes in the village.  Villagers mentioned that many 
two-story houses provided refuge from the 2004 Sumatra Tsunami.  Building 
more two-story homes could potentially provide more areas for elevated shelter 
within the village. 
Further research into these areas of mitigation might prove to be useful and appropriate 
for implementation within Ban Nam Khem’s mitigation plan.   
Beyond providing protection from a tsunami, it is imperative to understand the 
importance of addressing the residents’ feelings of security within the community.  The 
lack of a comprehensive and trusted mitigation plan significantly contributes to the poor 
psychological state of community members.  The underlying goal of our project was to 
help ease the distress and anxiety felt by Ban Nam Khem’s tsunami victims.  Our 
involvement with residents in the village has given us insight about the tremendous 
emotional impact that a tsunami can have on an individual and a community.  We have 
the greatest admiration for the resilience of Ban Nam Khem residents who have survived 
this tragedy.  The ongoing emotional trauma they have endured, which has been furthered 
by the inadequacies of a mitigation plan, is of great concern to us.  Equally important to 
us is providing assistance in a way that utilizes the community’s involvement in the 
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project, in the hopes that over time they can be self-reliant in their goal of achieving 
security within the village. 
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Appendices 
Appendix A: History of the Duang Prateep Foundation 
The Duang Prateep Foundation is a non-governmental organization established in 
1978 aimed at helping the poor communities in Thailand, especially the urban poor .  
Duang Prateep means “flame of hope” and it is this flame that acts as a guiding light for 
struggling communities.  The Foundation was established by Prateep Ungsongtham, a 
woman known as the “slum angel” who was born and raised in the Klong Toey Slum in 
Bangkok (Hata, 1996).  Prateep’s family could only afford to send her to four years at 
primary school. At a young age, she realized the importance of education and its ability 
to alter lives.  Prateep began working at the age of twelve and saved her wages to pay for 
secondary education at a night school.  She was later awarded a place at a college of 
education.  When Prateep was not attending classes herself, she was teaching at the one-
baht school she had opened for the slum children (Hata, 2003).  She helped her students 
and their families cope with the conditions of slum life and gave these disadvantaged 
families some hope for the future (Duang Prateep Foundation, 2003).  Prateep’s first step 
in a career of public service on behalf of the urban poor arose when her neighbors, who 
were faced with eviction, asked her to assist them.  It was on these grounds that Prateep 
was awarded the Magsaysay and Rockefeller awards, financially enabling her to establish 
the Duang Prateep Foundation.   
Prateep Ungsongtham created the Foundation with only five staff working in a small 
office.  Since then, the Foundation has grown to over 100 staff, most of whom are slum 
dwellers themselves, and approximately 20 full-time volunteers (DPF, 2002). The 
Foundation works closely with the slum communities, responding to their needs and 
making improvements for the common good.  It has become increasingly active in rural 
areas of Thailand, realizing that the poor here have similar problems as the poor in urban 
areas.  DPF has numerous projects throughout Thailand, which can be categorized into 
five areas of operation including education, health, social services, human development 
and emergency response (Murray, n.d.). 
 
 79 
Appendix B: Tsunami Typology Defined by Haas and Trainer 
(1973) 
Haas and Trainer’s classification of tsunami typology presented in the Strategic 
Implementation Plan for Tsunami Mitigation Projects (Dengler, 1998):   
• Type I: Water action is almost simultaneous with earthquake ground motion. No 
type of warning can be of assistance.  
• Type II: Tsunami waves, if generated, will arrive within 5–10 minutes of ground 
shaking.  Strong ground motion for 30 seconds to several minutes are the physical 
cues, and if properly interpreted can act as an adequate warning device.  
• Type III: Clearly noticeable, but not large, earth shocks are felt for up to a few 
minutes and can act as an alert to the population to check with responsible 
officials. However, waves may arrive within 15–30 minutes and there is little time 
for evacuation after official notification. Therefore prompt action is required and 
the rule of thumb becomes “if earth tremblers are felt for more than 30 seconds, 
immediate evacuation is in order.” This course of action covers both Type II and 
III events.  
• Type IV: Depends on the external tsunami detection and warning systems, as 
there are no natural cues that provide adequate notice. Fortunately, most events 
are Type IV, where planned warning and evacuation systems can be effective if 
they can be kept operational over long periods between warnings. 
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Appendix C: Relevant Maps of Ban Nam Khem 
 
Index Map of Ban Nam Khem 
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Inundation Zone from 2004 Sumatra Tsunami 
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House Locations in Ban Nam Khem 
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Topography of Ban Nam Khem 
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Evacuation Routes in Ban Nam Khem 
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Appendix D: Interview Guides 
 
Dr. Sunyaratana Ratjatawan Interview, Tsunami Children Foundation Psychologist 
 
Introduction Questions 
1. Could you state you position and role at the Duang Prateep Foundation? 
 
2. What projects have you been involved with in Ban Nam Khem? 
 
Tsunami Mitigation 
3. What is do you think a mitigation plan is and what should it include? 
 
4. Would a tsunami mitigation plan help relieve some of this stress within the 
community?  Specifically, the idea of towers has been presented as a desire of the 
community.  What impact do you think that this would have on their state of 
mind? 
 
Disaster Response 
5. Would you characterize what the citizens of Ban Nam Khem are experiencing 
after the 2004 tsunami as “Post-Traumatic Stress Disorder”?  If yes, how have 
you seen people cope with it? 
 
6. How would people’s past experiences affect how they might behave during a 
future tsunami? 
 
7. Considering your experience with disaster psychology, how might a mitigation 
plan aim to reduce panic in the event of a tsunami? 
 
8. Although some members of the community do not believe it will help, what is 
your opinion of having detailed education and training concerning what specific 
groups of people should do in the event of a tsunami? (i.e. The school knows to 
bring the children to Tower 1, while the people in another part of town know not 
to go find their children in the school, but rather just go to Tower 2) 
 
9. We have briefly heard that many people did not return to the village or do not 
sleep there at night after the tsunami.  Could you share your thoughts on this and 
your view on its causes? 
 
10. What problems, outside of the fear of a tsunami, exist among the community?  
How would they affect the proposal for a mitigation plan if at all? 
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Niwat Sarumalai Interview, Bang Nieng Evacuation Tower Operator 
 
Introduction Questions 
1. Could you please state your position in the administration of (Bang Nieng / 
Patong)? 
 
2. Could you please state your role in the implementation of the local tsunami 
mitigation plan? 
 
3. What do you believe a mitigation plan is and what should it include? 
 
Evacuation Towers 
4. Where did the idea of tsunami evacuation towers originate?  Had you heard of 
them in a previous model or seen them in another village?  Have you heard of the 
towers in Japan? 
 
5. How are the towers incorporated into the mitigation plan?  Are there other 
mitigation methods in use? 
 
6. How many towers are there?  How many people do they hold?  Did you know the 
approximate cost for a tower?  How was / were the tower(s) funded?   
 
7. Did the local residents want the towers or were they related to concerns about 
tourism? 
 
8. How was the location for the towers chosen?  In your opinion do you feel that this 
is the best location? 
 
9. Are the towers designated for everyone or only a select group of people (the 
elderly, handicapped, children)? If they are only for certain people, is this known 
by the community? 
 
Community Response 
10. In your opinion, do you think the towers have made the community / tourists feel 
more secure? 
 
11. Do you ever get any comments or concerns from tourists regarding tsunamis and / 
or other evacuation methods? 
 
Plan Education 
12. Is any tsunami evacuation education and training provided to the community? 
How are people educated about the mitigation plan? 
 
13. Do you have regular drills to practice for a tsunami?  How often?  Does the 
community actually participate? 
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14. How are people educated and trained about the mitigation plan? 
 
Conclusion 
15. Can you provide us with information about the designer and/or engineer of the 
towers? 
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Ban Nam Khem Community Interview 
Introduction Questions 
1. Could you please state your name and occupation? 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
Tsunami Mitigation Efforts 
3. What ideas have you or the community had concerning tsunami protection? 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
Tsunami Evacuation Towers 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
7. How many towers do you think should be in Ban Nam Khem? 
 
8. Where do you think would be the best location for a tower? 
 
Education 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
Vulnerability 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
12. Where are the most populated areas? 
 
Conclusion 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
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Ban Nam Khem Local Administration Interview 
1. Could you please state your name and roll in the community? 
 
2. How are you involved with the community’s efforts to rebuild and take protective 
measures against a future tsunami? 
 
3. What ideas has the community been discussing concerning tsunami protection? 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
5. Other than tsunami towers, what is most needed? 
 
6. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved? 
 
7. How many towers do you think should be in Ban Nam Khem?  Where should 
they be located? 
 
8. Do you feel this will help people feel safer in the community? 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
10. If this education dealt with what people in specific locations should do in the 
event of a tsunami, do you think it would be followed? 
 
11. If this education was in place, would you consider making the towers available for 
primarily the elderly, handicapped and children – all of whom would have a more 
difficult time escaping? 
 
12. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
13. Where are the most populated areas? 
 
14. Land was already donated for towers.  How difficult is it to acquire land for the 
towers?  Do you feel the land will be suitable for the use of towers? 
 
15. Has Ban Nam Khem considered any other tower designs?   
 
16. What is the origin of the current design? 
 
17. How dangerous do you feel the mining holes (now ponds) are? 
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18. Do you have any other information you would like to share or any questions of 
us?   
 
19. Is there anyone else that we should speak to? 
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Dr. Seree Supharatid Interview, Advisor to the Minister of Science and Technology 
Introduction Questions 
1. Could you please state your name and occupation? 
 
2. Could you please state your involvement in the design of the tower? 
 
Tower Design 
3. Was the design specifically for Bang Nieng or based on another tower designs? 
 
4. If it was specific for Bang Nieng, what factors were examined in Bang Nieng 
when considering the design? 
 
5. Did you travel to Bang Nieng yourself or did you design the towers based on 
information provided to you by others?  Did you speak with the people about their 
specific desires for the towers? 
   
6. Do you consider the plots of land to be appropriate for the evacuation towers, 
based on size, stability of the land, proximity to water, etc.? 
 
7. Could you justify the following elements in the design and your reasoning for 
choosing or not choosing them? 
a. Number of stories 
b. Roof vs. no roof? 
c. Open walls vs. closed walls? 
d. Electrical supply 
e. Handicap accessibility 
f. Capacity 
 
8. Did you consider other design options? 
 
9. Was the number of towers planned for the community taken into consideration for 
this design? 
 
10. Could you address the different costs associated with the construction of the 
tower?  The more specific you could be, the better – if you could give a 
breakdown of cost of different items, that would be best.   
 
Design Analysis 
11. What software did you use to model the towers? 
 
12. Was analysis done to determine that these towers would be able to withstand the 
force of a tsunami? 
 
13. Was the analysis done with computers?  If yes, what software?  If not, what 
method of analysis was done? 
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Conclusion Questions 
14. Is there any other information about the tower design that would be useful to give 
to the government to support the construction of towers in Ban Nam Khem? 
 
15. Is there anyone else that we should speak to for more information? 
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Appendix E: Interview Responses 
 
Interview with Dr. Sunyaratana Ratjatawan (January 24, 2007 – 4:00PM) 
 
Introduction Questions 
 
1. Could you state you position and role at the Duang Prateep Foundation? 
 
He is a psychologist for children and adults in Ban Nam Khem.  He is 
employed by Tsunami Children’s Foundation, a U.S. NGO.  His office is in 
Khao Lak.  He also serves as a liaison between foreigners and the foundation 
because he speaks both Thai and English.  
 
2. What projects have you been involved with in Ban Nam Khem? 
 
He holds workshops to train staff members so that they are able to interact 
with the patients effectively.  They use play therapy because many volunteers 
come from overseas.  Water therapy is also used to overcome the fear they 
have of water resulting from the tsunami.  Animal therapy is also used.   
 
Tsunami Mitigation 
 
3. What do you think a mitigation plan is and what should it include? 
 
He thinks that it would be important to study demographics of the village.  It 
was also suggested by someone else that it would be good to have a volunteer 
ride around on a motorcycle to warn the town in the event of a tsunami.  He 
also recommends looking at what is wrong with the present system (warning 
maybe?).   
 
Although not really part of the question, Dr. Ton also thinks that broadcasting 
a tsunami warning on a T.V. might not be the best idea because not everyone 
has one.  He also notes that the structure of the coastline influences what 
damage is done.  The seafloor magnified the effects of the tsunami in Ban 
Nam Khem.  Also keep in mind boats, cars and other large objects smashing 
in to people.   
 
4. Would a tsunami mitigation plan help relieve some of this stress within the 
community?  Specifically, the idea of towers has been presented as a desire of the 
community.  What impact do you think that this would have on their state of 
mind? 
 
He says that it would provide the community with piece of mind.  He believes 
the towers would be a good idea but they need to be engineered based on 
human needs (human based).  The tower can’t stand on its own; you need 
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education and therapy.  He recommends that you ask the community 
specifically what their needs are (something the DPF is very focused on).   
 
Disaster Response 
 
5. Would you characterize what the citizens of Ban Nam Khem are experiencing 
after the 2004 tsunami as “Post-Traumatic Stress Disorder”?  If yes, how have 
you seen people cope with it? 
 
Yes, it is post-traumatic stress disorder.  He says that the schools do not deal 
with it, instead they ignore the issue and try to forget about it (Mai Pen Rai).  
This is how they try to cope.  People just go on with their daily lives.  He has 
noticed an increase in domestic violence, money related issues due to a loss of 
tourism and therefore a loss in jobs, an increase in frustration, stress and 
insomnia.  He said that the most requested medications are sleeping pills.  He 
talks about the “project” style homes that have been built.  The walls are thin 
and everyone can hear you.  PTSD is triggered by different factors, such as 
sounds and sites that remind the person of something scary.  For example, the 
orphanage had celebrations for the last Mother’s Day.  Someone was doing 
karaoke and sang a song that said “my mother won’t be home tonight because 
she’s gone” and everyone started crying.  Also, many people have survivor 
guilt.  An example of this is a man who was running with 2 children 
underneath his arms.  He fell and had to let go of one of the children to grab 
on to a pole.  He still feels guilty for letting go of that child.  People also often 
have panic attacks.  For example, tents set up reminded the people of the 
search and rescue efforts after the tsunami.  Frustration shows up when kids 
say things like “I wish my mom could have survived”. 
 
6. How would people’s past experiences affect how they might behave during a 
future tsunami? 
 
Panic will still be present; however, the people would still follow an 
evacuation route (or plan) as long as it was practiced beforehand. With regard 
to who can go into the towers, there would be a ‘me first’ mentality and ‘I 
don’t think it would work at all’. Following the first tsunami, there is now 
knowledge about what a tsunami actually is. Many of the sea gypsies actually 
survived the tsunami because there have been many stories passed down in 
their culture and they were aware and understood what to expect more than 
the people in Ban Nam Khem (who- for many- didn’t know what w tsunami 
was).“A lot of people died because they were not educated”  
With respect to children, Dr. Ton believed they would definitely follow a 
practiced evacuation plan.  
 
7. Considering your experience with disaster psychology, how might a mitigation 
plan aim to reduce panic in the event of a tsunami? 
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Skipped question 
 
8. Although some members of the community do not believe it will help, what is 
your opinion of having detailed education and training concerning what specific 
groups of people should do in the event of a tsunami? (i.e. The school knows to 
bring the children to Tower 1, while the people in another part of town know not 
to go find their children in the school, but rather just go to Tower 2) 
 
Skipped question 
 
9. We have briefly heard that many people did not return to the village or do not 
sleep there at night after the tsunami.  Could you share your thoughts on this and 
your view on its causes? 
 
This is known as mass hallucination, and one of its symptoms is fear of the 
unknown. Many people didn’t know what happened and actually thought it 
was a sea monster due to the ocean being over-fished. A second symptom is 
due to the fact that there was so much death in the area. Thai people often 
believe in spirits and ghosts. There had been many ghost sightings, 
particularly that of European (or Caucasian) vacationers. It is believed that the 
souls of many were still wandering lost. Along this same line, many animals 
were stranded homeless and the dogs would often howl at night. Many believe 
dogs howl when they see ghosts. Another Thai belief is that you cannot build 
over a place where someone died. This would make rebuilding extremely 
difficult in Ban Nam Khem. Dr. Ton concludes that many of the remaining 
people would leave Ban Nam Khem if possible, but financially or 
educationally they are unable to. 
 
10. What problems, outside of the fear of a tsunami, exist among the community?  
How would they affect the proposal for a mitigation plan if at all? 
 
The biggest problem is hopelessness. Within the first 6 months following the 
tsunami there were many suicides- more often than not by hanging. There 
were a large number of funerals all at once (DNA processes all came back 
around the same time each month). Also, it was evident that Dr. Ton was 
concerned about other uses of a tsunami evacuation tower. It can’t sit and be 
used as a ‘crack house’ or known as a place ‘not to die’. He recommended an 
education center or a place for community groups to get together, something 
that comforts people so that in the event of another tsunami, this tower would 
create a safe feeling for them.  
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Niwat Sarumalai (Bang Nieng) Interview (January 25, 2007 – 1:00PM) 
 
Introduction Questions 
 
1. Could you please state your position in the administration of Bang Nieng? 
 
Niwat Sarumalai works under the Bang Nieng administration.  He is one of 
the two men that work at the evacuation towers in Ban Nieng.  Pi Skoren is 
his assistant.  He knows all about the evacuation tower and warning system in 
place at Ban Nieng.  
 
2. Could you please state your role in the implementation of the local tsunami 
mitigation plan? 
 
He was not part of the implementation of the mitigation plan.  He just works 
as an employee at the towers.  
 
3. What do you believe a mitigation plan is and what should it include? 
 
Question not asked. 
 
Evacuation Towers 
 
4. Where did the idea of tsunami escape towers originate?  Had you heard of them 
in a previous model or seen them in another village?  Have you heard of the 
towers in Japan? 
 
The idea evolved because although warning sirens were in place, people did 
not know where they would run to if they went off.  
 
5. How are the towers incorporated into the mitigation plan?  Are there other 
mitigation methods in use? 
 
There appear to be signs showing people where to evacuate in the case of a 
tsunami.  Also, there are multiple warning systems in Bang Nieng.  Not only 
is the village set up with the National Disaster Warning Center’s (NDWC) 
warning system, but they also are able to sound alarms locally. They are also 
able to communicate with people out at sea through two way walkie-talkies.  
Some education is provided at the high school level (maybe provided by other 
organizations) and also at hotels (consisting of a sheet of paper - must confirm 
this).   
 
6. How many towers are there?  How many people do they hold?  Did you know the 
approximate cost for a tower?  How was / were the tower(s) funded?   
 
 97 
There is currently only one tower, which holds 250 people.  Within the tower 
there are lockers to hold people’s personal items, an elevator, showers, toilets, 
10,000 liters of water, 2 days worth of foo go 11 meters into the ground.  The 
columns are round so that water can flow by easily.  The tower was funded by 
a charity supported by the royal family,  Phuan Pung Pa Yam Ya.  (Confirm 
that reason was because they had relatives from the area.)   
 
7. Did the local residents want the towers or were they related to concerns about 
tourism? 
 
According to the man there, the tower was built for the residents and tourists.  
The government did not have anything to do with its construction, but the 
royal family did.   
 
8. How was the location for the towers chosen?  In your opinion do you feel that this 
is the best location? 
 
The tower was chosen because it was outside of the inundation line.   
 
9. Are the towers designated for everyone or only a select group of people (the 
elderly, handicapped, children)? If they are only for certain people, is this known 
by the community? 
 
The towers are for everyone and are handicapped accessible.  There was some 
confusion in the signage though because it appeared to us that the towers were 
only for the young, elderly and handicapped.   
 
Community Response 
 
10. In your opinion, do you think the towers have made the community / tourists feel 
more secure? 
 
Yes 
 
11. Do you ever get any comments or concerns from tourists regarding tsunamis and 
/ or other escape methods? 
 
We did not ask this question. 
 
Plan Education 
 
12. Is any tsunami escape education and training provided to the community? How 
are people educated about the mitigation plan? 
 
Education is provided at the high school level, but not to the younger kids.  
Volunteer organizations do a lot of the teaching.  Also, there is an explanation 
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regarding emergency escape (approximately 1 page) at hotels in the area.  
Although we aren’t sure whether the community has been shown this, they 
have a power point show with information and evacuation (routes A-D) 
shown.   
 
13. Do you have regular drills to practice for a tsunami?  How often?  Does the 
community actually participate? 
 
They have had two drills with the community.  They use sirens and also are 
able to contact the hotels wirelessly.  They test the system every Monday at 
12:15.  A green light goes off so that they know it works.  They are also able 
to play music over the speakers to ensure the community that the speakers 
work.  The emergency alarm sounds in 5 languages. 
 
14. How are people educated and trained about the mitigation plan? 
 
Repeat question? 
 
Conclusion 
 
15. Can you provide us with information about the designer and/or engineer of the 
towers? 
 
Doctor Seree was the engineer for the job.  He has a lot of knowledge about tsunamis and 
lived in many places, including Japan.  He graduated from the University of Rangsit in 
Bangkok.  We were given his phone number so that we could contact him. 
 
 
 99 
Community Interview #1 (January 29, 2007 – 11:20AM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Tam an noon, Plamoot, Boonsin, Wiroot 
(Four fishermen on long tail boats- they sell goods (maybe fish),   
It’s hard to sell stuff because there aren’t many people left.) 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
They have helped to rebuild the houses in Ban Nam Khem, although they 
don’t have much power.  There were many soldiers and charity organizations 
that helped to build the area back up.  They helped many of the organizations 
to rebuild.  Some people lost all members of their family don’t have the power 
to get back on their feet.   
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
They think maybe they should take ideas from the Japanese because they have 
very good measures for tsunami mitigation.  They suggest building walls to 
break the waves.  It could be a big wall and maybe cars could drive on top of 
it.   
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
He said that they don’t really mean much to them, and they don’t make sense.  
They have only been trained once when Taxin (prime minister of Thailand) 
came and to train them for an evacuation.   
 
He also recommends that it would be better for the electricity wires and poles 
should be underground so they don’t cause additional damage during a 
tsunami. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
They think that people have tampered with the system and aren’t sure if it 
really works.  They have tested the warning system only once.  Yes, they 
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know the location, but still don’t trust them.  He agrees that it would be better 
to test the system and train the community.  
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
Yes, it is a good idea.   
  
7. How many towers do you think should be in Ban Nam Khem? 
 
Four or five towers would be good in Ban Nam Khem.  If there is 50 minutes 
warning time, then that will be enough time to get to them. 
 
8. Where do you think would be the best location for a tower? 
 
They basically just thought they should be evenly displaced.  
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
When asked about whether only elderly, young and handicapped could use the 
towers, he said that in the event of an accident they think only of themselves 
and would most likely just go to the towers.   
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
He would like information about earthquakes.  He knew a little bit about the 
tsunami before 2004, but now most people know a lot about the topic of 
tsunamis. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Near the coast, also right where we are sitting, there were many corpses.  He 
drew on the map for us.   
 
12. Where are the most populated areas? 
 
We are in a very populated area right now.  Many people died.   
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They had no time after the tsunami and were only able to think of themselves 
and trying to find the corpses of their family.   
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
They thought it would be good, but people work at different times and can’t 
always make it.  They did not know about the last meeting that was about 2 
weeks ago at the office.  He thinks it would be best to have a meeting at a 
specified time each month, probably on a Saturday or Sunday at the end of the 
month.   
 
14. We asked what type of safety information WE should know about and look in to. 
 
They say when they are in the ocean 30 meters deep they know about the 
ocean. They think children don’t know very much about the tsunami so maybe 
it should be implemented in the school system.  Maybe learn about it 1 hour 
per week and then test them on the knowledge.  They emphasized education 
and noted that some people don’t know that in the Andaman Sea there are 
volcanoes.  Maybe the children could learn stuff in school and then come 
home and tell their parents.  They said that it is not ok for children to die.   
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Community Interview #2 (January 29, 2007 – 11:50PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Aalilat and Sotna – Two ladies both with babies.  Their families are fishers 
and sailors. They seem to have a little shop, but think it has been harder to sell 
stuff because there aren’t very many people here.  
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
She says that they did not help to rebuild because they were outside of Ban 
Nam Khem for many months.  She took her family away to Ban Muang 
because the children were very scared of all of the corpses.  
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
The woman on the right says she is not sure.  Woman on the left leaves with 
crying baby.  She has not heard the warning sounds, they are unsure what this 
means.   
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
Skipped this question because difficult to translate. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
She knows the location of only one.  She does not know how many there are 
in all.   
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
Yes, because people can go to somewhere safe.  
 
7. How many towers do you think should be in Ban Nam Khem? 
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Three or Four. 
 
8. Where do you think would be the best location for a tower? 
 
Spread out among the community, mostly on the coast.   
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
Yes, there should be education. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
She does not give us much information. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
All along the coast is dangerous, the wave can come from both sides here. 
 
12. Where are the most populated areas? 
 
Skipped this question. 
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
She said that people don’t work at the same time.  When asked when would 
be the best time for a meeting she says in the evening.  If she was available, 
had enough time, and there were people, she would attend. 
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Community Interview #3 (January 29, 2007 – 12:05PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Pumpan is a young man (age 21), who does whatever work he can get.   
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
He did not help because he was busy searching for corpses the whole time. 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
He wants to feel sure that he is getting good, true warning.  He gave an 
example about when people are asleep and there is an earthquake… how 
would they get the warning.  He wants to be able to sleep at night.   
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
He trusts the escape routes because there are many routes to leave from.   
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
He does not trust the system.  It doesn’t work when they say it will go off and 
does go off when they aren’t informed.  When asked about where the towers 
are and how many, he said there are three, one at the school, the market, and 
the police station. 
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
He says they are a really good idea.  They will make people feel safe.  When 
they hear the word “rescue tower” they think safety.  He thinks the towers are 
guaranteed safety, while cars might not be because there might be a traffic 
jam. 
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7. How many towers do you think should be in Ban Nam Khem? 
 
He said that there should be 2 towers located where the land is higher.   
 
8. Where do you think would be the best location for a tower? 
 
He shows us on the map which areas are higher.  He pointed out the area 
where the blue boat is (near the school) and the temple.   
 
An older guy joins us and tells us about the location of some land that has 
already been donated for the towers (we know about this). 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
He thinks this would be good.   
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
He would like to know about how to flee from the tsunami.  He would also 
like to know about tsunami physics.  Like when watching the news, if he hears 
about an earthquake, he would like to know if it would affect him.   
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
He says that this entire area is dangerous because it is near the coast.  The 
tsunami can come from two directions because they are on a point. 
 
12. Where are the most populated areas? 
 
Not Asked. 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
He thinks this would be a great idea because having a meeting will answer 
many questions.  He talks about that during every month, there is a time 
period when boats can not go out because it is too dangerous.  He thinks this 
would be a good time to have the meetings.  He says that the 3 days of bad sea 
weather are in a calendar so most people know about them.  They are not 
 106 
definite dates, but they are approximate.  There is no name but the time table 
is in the calendar (Thai).  The calendar is apparently for the whole country.  
We assume he would attend the meetings if he was available.  We asked if he 
would tell his friends to go to the meeting if there were one in the future and 
he said that he would definitely go and would try to get his friends to go.  He 
said it depends on them.   
 
14. We asked if he had any questions.   
 
He did not have any for us, but wondered if the towers would actually be 
constructed.  We explained that we are working with BNK and DPF in the 
hope that that happens. 
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Community Interview #4 (January 29, 2007 – 12:37PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Pin- lady with her baby girl.  She works in her sisters house keeping it clean, 
cooking, watching the kids.  (Nay Fan (not present) is the owner of the house 
we were at.  Daniel had met her earlier in the visit.  Her younger sister was 
there to talk to us) 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
The soldiers helped her to build the house we were at and she helped by 
preparing them food and drinks.  She said it was really difficult to find food 
and water at the time. 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
She thinks walls on the beach would be a good idea, but she thinks this would 
be impossible because you would have to build them along the whole 
Andaman coast.  Not everyone agrees with them, mostly just Ban Nam Khem.  
She thinks warning sirens and evacuations towers would also be good.  
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
She thinks the signs are good to show which ways to go because during the 
tsunami, many people ran into the wave. They are particularly good for 
tourists or people not familiar with the town or streets. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
She does not trust them 100%.  She knows that they are tested in Ban Nieng.  
She wants them to be tested in Ban Nam Khem, too.  She points to a couple 
towers that she knows of and also mentions the one at the school. 
 
Tsunami Evacuation Towers 
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6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
She thinks they are a good idea because at night people don’t know where to 
go.  She believes that towers would be one of the only safe spots at night 
because they would have electricity and lights.  
 
7. How many towers do you think should be in Ban Nam Khem? 
 
She thinks they should be located where there are many people and where it 
might be hard for them to escape.  When asked about where those areas might 
be she points to the locations we have been to and says area 5 and also the 
fresh food market would be a good place.  Another woman joins us at this 
point.  And states that she is not sure how many there should be because she 
doesn’t know about there size.  She thinks the towers would be best for the 
children.  They could be located where the children play so that they don’t 
have to be scared.   
 
8. Where do you think would be the best location for a tower? 
 
Answer provided in the above question.   
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
She says this would be good.  Survivors would know information on escape 
and rescue. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
She would like to know that the sirens work.  She suggests that they play the 
news over the sirens… mostly news about emergencies (tsunamis around the 
world).  She would also like to know about what their priorities should be in 
the event of a tsunami. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Answered already. 
 
12. Where are the most populated areas? 
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Answered already. 
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
She thinks it would be a great idea and she would attend.  Before the tsunami 
in 2004 many people knew very little if anything about tsunamis.  They never 
believed it would actually happen to them.   
 
She doesn’t think the government cares.  Five years before the last tsunami, 
there was word about tsunami’s around the world and the government ignored 
them.   
 
The best time for meetings would be in the evening time, after 5 pm.  She said 
it is true that many people don’t have the time.  She can not say how many 
people would definitely come, but thinks that if there were rescue towers 
being discussed many people would go.  She knew about the last meeting.  
She did not attend, but she sent someone else.   
 
She thinks the best way to communicate when the meetings would be is 
through the radio.  They already have their own radio station so that this is 
possible.  The meeting 2 weeks ago was small, maybe because not enough 
people knew about it.  People would put the radio on to learn about the 
situation.   
 
14. We asked if she had any questions for us or if there was anything else we should  
know.   
 
She told us that we should know that the towers in Ban Nieng are too far away 
from the people.  She thinks they should be near populated areas.   
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Community Interview #5 (January 29, 2007 – 1:15PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Prapapon – (woman in red shirt) cook/ small shop owner~  
Business has been harder due to people leaving Ban Nam Khem. People still 
come back for money (ex: fishing in the ocean.) 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
She didn’t help in rebuilding the buildings because there were other people 
already doing that. But helped soldiers and other charity organizations by 
cooking and bringing water (hard to find).   
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
It would be good if there were a wall at the beach like in Japan (tsunami 
walls.)  
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
She doesn’t trust the warning sirens. She doesn’t believe they work, and no 
one would know that something is going wrong 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
At the school, at the police office, also at the Ban Nam Khem office 
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
Definitely, makes the people confident that they can survive if they go up 
into them.  
 
7. How many towers do you think should be in Ban Nam Khem? 
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Three towers… located near the office (where we live); in the middle near the 
beach; also near the market 
 
8. Where do you think would be the best location for a tower? 
 
Already answered in above question. 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
It would be good- in the case of another tsunami, the people will know how 
they must act and what they should do.  
 
People in Ban Nam Khem still get really scared when they hear of 
earthquakes or tsunamis even in other countries because there is no definite 
warning- so they wouldn’t know if there would be one here. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
If she had the chance to learn something, she would want to learn about the 
warning signs indicating a tsunami with regard to the environment (fish and 
wildlife, water, etc.) 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
The zone near the beach. 
 
12. Where are the most populated areas? 
 
Near the beach/ coast area- many people and many houses.  
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
It would definitely be good if there were meetings. She would attend and a 
good time would be after work at around 5pm.   
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Community Interview #6 (January 29, 2007 – 3:05PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Duang (white shirt purple writing) - sells coffee- not much business 
Daou(white shirt blue writing) - sells vegetables- not good business 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
During the time when the people were rebuilding the village, they helped with 
food and water for the people working. The men mostly helped with building.  
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
They want a high rescue tower. She also mentioned a wall at the beach but 
that this is harder. 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
She doesn’t trust it because it is extremely rare that they ever make a sound. 
More often, they will listen to the radio or TV.  
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
There are 3 towers located at the school, near the harbor, straight back behind 
the house (near a small children’s care place.) 
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
There is only one escape route and it is difficult with no resuce towers. 
Everyone tries to get out by car creating accidents and jams. The tower would 
alleviate some of this chaos.  
 
7. How many towers do you think should be in Ban Nam Khem? 
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Five towers dispersed evenly. For example, located at the market, the beach 
(2)… surround entire area. It is important to make them frequent so people 
can reach them quickly. 
 
8. Where do you think would be the best location for a tower? 
 
Answered in above question.  
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
It would be beneficial if there was education because sometimes people do 
everything wrong. If they were educated they would know how to act in the 
event of another tsunami.  
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
She would like to know how to react in such a case. What is the best way to 
prepare, etc. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
This area (just beyond the office) to the beach. 
 
12. Where are the most populated areas? 
 
From this road back to the beach is a very dangerous area where there is only 
one way to escape. 
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
Yes, Saturday at 1pm and Sunday evenings at around 5pm are both good 
times. She didn’t know about the meeting two weeks ago.  
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Community Interview #7 (January 29, 2007 – 3:29PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Somkit- (don’t forget to tip shirt)-  fisherman 
Manasak- (sex pistol shirt)- house owner- fisherman 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
The people didn’t have time to rebuild because they were mostly searching for 
family members. The soldiers and NGO’s had their own way of doing things 
anyways, so they just did it. 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
Neither had any ideas. If something happens they are just going to run 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
The signs are good, especially for tourists.  
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
They only half trust the warning system. They have never heard any sound.  
There are 3 towers- one straight to the back, one at the Ban Nam Khem school 
and one at the harbor.  
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
When the people use the rescue towers they will ‘fight’ and crawl over each 
other to get into the tower. They still feel it is better than nothing though.  
 
7. How many towers do you think should be in Ban Nam Khem? 
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Five towers located (most importantly) near the beach; and at the fresh 
market. 
 
8. Where do you think would be the best location for a tower? 
 
Answered in the above question. 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
It would be good, but they have to make sure people have time. Many people 
in Ban Nam Khem are busy working. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
They would like to learn about the environmental signs indicating a tsunami. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
This area (by water) and the beach is all very dangerous. Here the land is 
flatter and the water just pours in. 
 
12. Where are the most populated areas? 
 
This whole area is heavily populated and had many deaths.  
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
A good time for a meeting would be around 4pm. They would attend if there 
is time and are not working, etc. They also mentioned that they would take 
their friends too.  
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Community Interview #8 (January 29, 2007 – 4:00PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
PiMoo- Mechanic (fixes bikes) business not as good as it was prior to 
tsunami 
Win – Old man at shop 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
After the tsunami, he searched for his own belongings and tried to reopen his 
shop.  
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
He was not sure. He agreed with the idea of rescue towers but was unsure 
because they would have to hold a lot of people, which would be a lot of 
weight and require a very strong base.  
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
He thought the signage in the area was good so that people would avoid small 
side streets and stick to the main larger roads at the time of panic. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
He didn’t trust the systems, because he was unsure weather or not they would 
work in another event like a tsunami. He agreed with the idea of the national 
anthem, and felt like it was beneficial to be able to hear the systems actually 
work.  
 
He knew of only 2 warning towers, one at the harbor and one at the ‘andamae’  
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
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He believed that a tsunami escape tower was un-needed if the warning 
systems worked correctly. The people of the village should be able to hear the 
warnings and escape as necessary.  
 
7. How many towers do you think should be in Ban Nam Khem? 
 
Skipped Question 
 
8. Where do you think would be the best location for a tower? 
 
Skipped Question 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
If the people were to be more educated, then maybe they would be less scared 
in another tsunami.  
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
Personally, PiMoo does not feel the need for education. He knows how to get 
out /where to go/ and what to do.  
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Near the beach in the center area of the coast.  
 
12. Where are the most populated areas? 
 
Near the beach in the center area of the coast.  
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
Meetings should be held on weekends and people could be informed by radio. 
Neither of the men knew about the meeting two weeks ago.  
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Community Interview #9 (January 29, 2007 – 4:30PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Ganya (woman with baby) 
Nichumnia (man)  
Both search for work and take whatever jobs are available to them. (Live 
Behind the Blue Boat) 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
They helped wash clothes for the soldiers and others who helped with the 
rebuilding of the village.  
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
There should be a tsunami-wall a little further inland than the oceanfront.  
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
Some of the people understand the maps and they are useful to those people, 
however, some people have a difficult time reading the maps.  
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
They do not trust the warning system. The sound is hard to hear and also, 
before they do have a ‘test’ the community should be warned beforehand.  
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
They believe it is a good idea; however, the posts should be strong enough to 
hold a lot of people. 
 
7. How many towers do you think should be in Ban Nam Khem? 
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There should be two towers  
 
8. Where do you think would be the best location for a tower? 
 
Both around 200 meters from the sea on opposite sides of the village. 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
It would be good to have someone come to teach and train the villagers about 
tsunamis and mitigation. Many villagers (he mentioned fisherman in 
particular) are unable to read Thai and it would be good to be sure everyone 
has correct information.  
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
He would want to know the natural signs that indicate a tsunami is 
approaching.  
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Near the beach until the blue boat area. (where he lives) 
 
12. Where are the most populated areas? 
 
Near the beach in the center area of the coast.  
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
He believes meetings should be held at 5pm on Sundays and announced by 
radio or microphone/siren cars.  
 
As a final note, he wanted to say that it is important that warning time is 
enough and correct. If they say 50 minutes (for example) it should be 50 
minutes. There should be a 30 minute minimum and everything should be 
clear and concise.  
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Community Interview #10 (January 29, 2007 – 5:00PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Benja (man with little girl)- helps a charity to build houses for people who 
don’t have any. Also works for any available jobs 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
After the tsunami, he built all the houses around the area (around 160 houses) 
under Supanimet (charity name).   
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
Rescue Towers would be enough. This is his first choice and believes other 
ideas will get too expensive.  
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
The signs in the area are good, but he believes there should be more. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
He does not trust the system and feels as though it is not used enough. If 
something ever happened and they needed to be warned, they wouldn’t know 
what it sounded like or if they can trust it. In Bang Nieng, they know what to 
expect, not in Ban Nam Khem. 
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
Yes, it is a good idea. It is very difficult to escape from a tsunami as well as a 
resting place when everything else is ruined.    
  
7. How many towers do you think should be in Ban Nam Khem? 
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Three towers 
 
8. Where do you think would be the best location for a tower? 
 
Located in area 5, near the harbor and near the market 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
Learning and educating the people can only give them more confidence.  
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
It would be beneficial to understand the timing between when an earthquake 
occurs and when the tsunami would hit. He noted that thai people forget very 
fast and not everyone remembers what would be the correct way of dealing 
with it.  
 
Also, how a tsunami comes about- where and why- as well as how to prepare 
and how much time you would have.  
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Market and beach because they are both heavily populated and extremely flat. 
 
12. Where are the most populated areas? 
 
Answered above   
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
A good meeting time would be Sundays at 5pm and they would attend.  
 
14. We asked what type of safety information we should know about and look in to. 
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The wounds from the tsunami were hard to heal and many became extremely 
infectious. He wanted to know the reasons and if it is due to outside problems 
(for example nuclear testing). 
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Community Interview #11 (January 30, 2007 – 9:45AM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Father and son- They live near the blue boat. 
Chana (Younger) and Wichien (older) are the two guys that stopped to give us 
a ride to the blue boat.  Chana works as a fisherman.  He has to look at the 
water and the amount of people around to decide if he should fish. 
 
Som Pom arrived towards the end of the interview (he lives near the blue 
boat). 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
After the tsunami, Chana’s boat was destroyed so he had to rebuild it.  After 
that, he had to go out to sea to work, so he could not help rebuild.  He had 
borrowed money from others, so he had to go back to work soon.  
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
Chana thinks that there should be a radio channel specifically for making 
people aware of a tsunami.   
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
They think the signs are good for tourists because they do not know which 
way to go.  They are not so important for the villagers because they already 
know where to go.  The older man has witnessed three tsunamis and many 
other natural disasters (like hurricanes). 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
The older man says that he does not trust the warning system because of the 
false alarm that occurred before.  This alarm caused many people to run 
around in chaos.  The younger man thinks it is better than nothing. 
 
Tsunami Evacuation Towers 
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6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
He talks about the tsunami.  He thought his old age was getting to him and he 
was seeing things.  
 
They think maybe the towers aren’t so important if there is good warning.  If 
there is enough warning then they will be able to run to the hills.  We asked if 
it would be good for young children, elderly, and handicapped, they think it 
would be useful.  They aren’t sure that one tower housing 200 people would 
be enough.  They think that if there is a tower then it should be looked after so 
that younger kids don’t use it as a crack house.   
  
7. How many towers do you think should be in Ban Nam Khem? 
 
Older man thinks there should be 2 and younger thinks there should be 3 or 4. 
 
8. Where do you think would be the best location for a tower? 
 
They should go in section five near the beach. 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
It would be good for the younger kids to know about the physics of a tsunami.  
They should know about how the wave pulls back and returns with force and 
height. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
The older man thinks about education for children.  The younger man thinks 
he might know everything already.  He knows where to run and etc.   
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
The beach 
 
12. Where are the most populated areas? 
 
The beach 
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Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
He thinks it would be good but the people don’t have time.  We asked whether 
they knew about the meetings 2 weeks ago and they did not know about it.  
He thinks they should broadcast meeting times over the radio.  He is unsure 
about the best meeting time because people have different schedules.   
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Community Interview #12 (January 30, 2007 – 10:10AM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Som Pom lives at a house near the blue boat.  He is a sales person, but work 
has been difficult lately. 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
He had to fix his own house.   He said there were many tourists, charity 
organizations and other people that helped. 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
He thinks the street structure makes it difficult to escape.  The streets should 
be open and straight. 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
He thinks the signs are almost useless for the villagers.  They are only really 
beneficial for tourists.  They talk about Burmese people, he says they can’t 
really understand the news and sometimes they get really scared when they 
watch the news (even if it is not relevant to BNK).  Chana had 300,000 B in 
loans he had to pay back. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
He has not heard any sounds from the system so he doesn’t really know what 
to expect.  He’s not sure whether they work or not. 
 
They have seen 2 or 3 warning towers.  One tower near the police station and 
the other near the ocean. 
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
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He thinks the towers are a good idea.  People can use it as a way to escape and 
this will increase their confidence.  He’s not sure whether a future wave would 
be taller than the towers though. 
  
7. How many towers do you think should be in Ban Nam Khem? 
 
He thinks that there should be 2 evacuation towers in BNK.  They should not 
be on the beach but they should be nearby.  The older man still worries that 
they would be used as a place to do drugs.  We suggest using it for another use 
and he thinks that would be a good idea.  He recommends a good place for 
one. 
 
8. Where do you think would be the best location for a tower? 
 
Answered above. 
  
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
He thinks it would be a good idea for someone to come and teach the 
community and answer any of their questions.  
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
He’s not sure what older people would need to learn, but it would be good for 
the children.  For example, there is an organization that teaches children in the 
building next to the blue boat. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
The beach 
 
12. Where are the most populated areas? 
 
The beach.  He tells us that the area used to be very crowded, like a slum.  
Now it is more empty, but this area would still be considered to be the most 
populated.  
 
Conclusion 
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13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
Some people don’t care about the meetings.  They work all the time and get 
what they need from charity organizations.  Some people think only about 
themselves.  But yes they would go.   He knew about the meeting two weeks 
ago but it does not sound like he went to it. 
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Community Interview #13 (January 30, 2007 – 11:00AM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
3 men, Naisok (shop owner), Atmoon (man in white shirt), Sopon (colored 
shirt) Naisok owns the shop we were at and it seems that the other 2 men help 
old people. A man in plaid shows up too. 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
Atmoon helped search for corpses, he went to the temple to help burn corpses. 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
He thinks the rescue towers would be the best thing.  He also suggests that 
tsunami walls should be built on the beach. 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
He thinks the signs are good because it helps people know what to do at 
nighttime.   They would need a flashlight too.  He doesn’t think there needs to 
be more signs. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
They think there are 2 sirens, at the police station and the anime area (300 
meters from the coast).  They think the warning towers should be tested. 
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
He thinks the towers are a good idea.  You can run into them and take some of 
your needed possessions.   
  
7. How many towers do you think should be in Ban Nam Khem? 
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He thinks there should be one at the coast and one near the police station.   
 
8. Where do you think would be the best location for a tower? 
 
Answered above 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
They think it would be a good idea to have people come and educate the 
community.  He also mentions that people have come before. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
He thinks it would be good to figure out a plan for helping foreigners escape if 
they were to come.  Like maybe how to communicate with them. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Same places as before.   
   
12. Where are the most populated areas? 
 
Areas along the coast, but also in their area a little bit too.   
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
He thinks that everyone would go to the meetings.  They suggest informing 
people about them in advance and setting them for the end of the month.  
They think they should be informed through the radio station and/or a car with 
speakers on it. At the end he said he thinks it is great what we are doing and 
he trusts us.   
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Community Interview #14 (January 30, 2007 – 11:20AM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Baead (woman) works in her shop selling food and beverages.  She say 
everything becomes harder.  There are also 2 younger looking guys (Somchai 
and Napacon –wearing pink hat) and one older guy.  She seems to be doing a 
lot of the speaking.   
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
She stayed here and continued to sell things.  She said there was also a camp 
with soldiers, but she did not work there.  Now she must keep working so that 
her children can go to school 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
She thinks rescue towers would be enough.  She doesn’t think they would 
need a wall.   
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
She thinks the signs should be directed towards the school so that people run 
there.   
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
She does not think that the warning system works. In a tsunami, they will all 
die before they hear the sirens.  One of the young men thinks there are 3 
warning towers, one near area 5 (the beach), one near the police 
station/market place, and one at the school.  He also mentions that there is a 
radio tower. 
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
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They think evacuation towers are a good idea because the people won’t have 
to leave their town.  They can just run there for safety. 
  
7. How many towers do you think should be in Ban Nam Khem? 
 
They think at least 2 or more. 
 
8. Where do you think would be the best location for a tower? 
 
They think the towers should go in higher regions such as where we were for 
the interview or near the temple.   
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
Both younger boys think education would be good.  They will know how to 
prepare themselves for such a disaster.  They think educating the children is 
important because they are very scared. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
One of the young men would be interested in knowing about earthquakes and 
their effects.  He wants to know why the plates shift.  They also want to be 
warned with the correct information. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Near the beach. 
 
12. Where are the most populated areas? 
 
Near the beach. 
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
Yes they would go.  They think it is a good idea.  They also recommend 
having meetings during the time period that the fishing boats can’t go out.  It 
 133 
sounds like that time period is only every three months, not every month like 
we thought.  They think broadcasting the times on the radio would be good, 
sending out flyers, and going around on a car with speakers.  They also say 
they would encourage their friends to attend the meetings.  They suggest 
asking children some questions too, not just adults.  Maybe talk to people at 
the market near the temple too.  The people in the market have many 
connections and could help.  They recommend teaching children in the school 
for one hour. 
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Community Interview #15 (January 30, 2007 – 11:40AM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
We came across two boys (Bang and Boy) in school uniforms.  They are 
students in the ninth class.  Another boy, Chay, comes over on a motor bike.   
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
They helped a little bit by cleaning up and trying to get rid of mud. 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
He’s not really sure about any ideas.  Daniel suggests rescue towers and he 
thinks that would be good. 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
Bang thinks the signs are good because people will know where to escape, 
especially if they are in a rush. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
They do not trust the warning towers.  They think the warning towers should 
be tested every 2 months.  They say there are 3 towers, one at the school, one 
at anime, and one at the police station. 
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
They think the towers are a good idea.  They don’t really know when Daniel 
asks “why?” They agree with Daniel that it would give them confidence.   
  
7. How many towers do you think should be in Ban Nam Khem? 
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He thinks there should be three towers in this area.  He suggests one near the 
blue boat. 
 
8. Where do you think would be the best location for a tower? 
 
Answered above. 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
Yes, that would be good. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
They would like to know the signs of a tsunami coming. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
The beach, area 5 (I think that is the same place). 
 
12. Where are the most populated areas? 
 
Same as above.   
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
Yes, they would go.  They think Saturday mornings would be best.  They 
would go with their friends if they could.  They think broadcasting meeting 
times over the radio station or from a car with speakers would be good.  They 
did not know about the meeting two weeks ago.   
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Community Interview #16 (January 30, 2007 – 2:35PM) 
 
NOTE:   This interview was left out of our analysis and findings, due to the fact that we 
believe there were translation issues as all of the interviewees in this group were 
Burmese and not Thai. 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Zuu, Lay, Zo, Ao, Uh 
All fishermen – they are fairly successful: early 30s and 40s maybe 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
Searched for corpses, helped rebuilding (nothing specific) 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
There are only the rescue towers and they think it’s a good thing.  Nothing 
else. 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
Signs are good.  They will be easy to follow.   
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
They trust the warning systems.  They believe there are 2.  They point to 
announcement towers and are unawared of the difference. 
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
They think they are a good idea and will help them survive a tsunami. 
 
At this point, we notice the beer cans all over the floor and bag of weed…   
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7. How many towers do you think should be in Ban Nam Khem? 
 
1 at the temple, 1 behind the market 
 
8. Where do you think would be the best location for a tower? 
 
They basically just thought they should be evenly displaced.  
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
Yes, they think that it is a good idea.   
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
He wants to know more about when the tsunami comes, what he can do and 
what is happening.  
 
They want to know how to escape and what are the signs of a tsunami, 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
The beach (soi 5) is very dangerous and very exposed, and this is also where 
there are many people. 
 
12. Where are the most populated areas? 
 
Question Skipped. 
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
It will be good and they would go, taking their friends.  They knew about the 
meeting two weeks ago. 
 
Good if it’s announced on a radio, or by driving a car around.   
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Answer yes to all answers, pretty sure that something is being lost in 
translation. 
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Community Interview #17 (January 30, 2007 – 2:56AM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
On Patanatslee. She works in the store selling things, which is harder now that 
there are lest people after the tsunami. 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
They had worked to clean the trash after the tsunami. 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
They want to have a good warning system that works.   
 
They have also heard about having a tsunami wall and feel that this may be 
good. 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
The signs are okay, but in the case of the tsunami – no one follows and 
everyone will just run. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
If they test the towers, some people hear, but at their house, no one can hear.  
Near the beach region, there is no warning system – to the south, there are 
two.  
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
They think it’s a good idea and that it makes the people confident to stay here.   
 
7. How many towers do you think should be in Ban Nam Khem? 
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Three. 
 
8. Where do you think would be the best location for a tower? 
 
A little bit behind the beach in the “left, middle, and right” (evenly 
distributed) 
  
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
They think that it’s a good idea.  Good if there is someone to teach them. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
Wants to know how a tsunami arrives and how to prepare themselves in the 
event of a tsunami.   
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Many people are leaving Ban Nam Khem, so this region, near the beach area, 
is the most dangerous – as it is the most populated and close to the water. 
 
12. Where are the most populated areas? 
 
Answered above 
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
Yes they would go, they would take friends – this would be a good idea.  A 
good time is after school in the late afternoon.  Not aware of the last meeting.  
It would be really good if people went around and discussed the meetings face 
to face.   
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Community Interview #18 (January 30, 2007 – 3:12PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Ampan – Her husband died by the tsunami, her shop is destroyed – she rebuilt 
her shop, with her three daughters.  It is enough to live.  And now the three 
daughters are in school because the government gave them money. 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
After the tsunami, she stayed somewhere else while others rebuilt her house.  
After that – she worked making bags and drawings to sell.  She would have 
sweet snacks for the foreigners. 
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
She is worried about why more of the houses are not fair from the beach, why 
they are only one floor – she doesn’t know what else  
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
She said that before, there was nothing.  And now – everyone knows what to 
do in the event of a tsunami.  They know to go to higher ground.   
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
The warning sirens are … she’s sure because there is no sign that they work 
and there is never any sign from them.  It would be better if 30-50 minutes 
before the tsunami, they sounded – but who’s to know if they work.   
 
She knows of the one by the beach, one by the school and one by the 
memorial.   
One time they tested, but they didn’t tell anyone and she ran away. 
 
Tsunami Evacuation Towers 
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6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
She thinks that they are a good thing and they will help people feel safer in the 
town.  They would know that there is a place that they could seek shelter and 
hide. 
  
7. How many towers do you think should be in Ban Nam Khem? 
 
She thinks that there are many people who leave because of their fear – so she 
thinks that there should be just one tower by the school: then some can go into 
the school and some can run into the tower.   
 
8. Where do you think would be the best location for a tower? 
 
Skipped this question. 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
There are people who have trained them – and said that if there were X many 
minutes, then do this and Y many minutes, do that.   
 
Where you should go first, what you should take, etc.  
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
She wants to know about English – wants to talk in English.  She’s not sure – 
because she is alone (She now becomes mildly upset).  She already knew 
some things – but it didn’t matter at the time.  During the tsunami, the water 
came – she went to the roof with her children.  So in her eyes, it was only luck 
that she survived.   
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
The entire beach area is dangerous.  Everything east of the village as well… 
everywhere.   
 
12. Where are the most populated areas? 
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All the people are fishing – there are less people in the southern part, more 
people by the beach though – as they all work there.  
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
She said that this would be good – and she would go with her friends.  The 
meeting two weeks ago – she thought was for the head of the soi, so she did 
not attend.   
 
Communicate through radio stations.   
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Community Interview #19 (January 30, 2007 – 3:41PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Pay – He works with the souvenir shop – the drawings and handkerchiefs.   
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
At the tents (after the tsunami) he and his wife worked to make meals in the 
kitchen and he also helped search for wood to make houses and shelters.  And 
behind the kitchen, he had a tent where he helped make the art things that he 
still makes.  Foreigners would come and buy these things.    
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
A tower would help make everyone feel very secure with their own lives.  He 
says that a tsunami wall would be so great because then not only life is secure 
– then everything is secure.  But a wall is too expensive.   
   
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
In every way, people must run.  People who are strong enough will help the 
weak if there were towers.  This is the strength of people: to help. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
If the sirens are good, then we have enough time.  Now – they must trust what 
the government says.  He doesn’t personally feel that they are working now.  
Not at all.  When they want to train, nothing comes out.  When they don’t 
train, something comes out. Bang Nieng has tested twice, but here, not at all.  
During the false alarm, they said they pushed the wrong button and so many 
people were injured due to the panic.  Because of this – it is terrible.  The 
television channels came and they looked after how shocked everyone was.  
 
Tsunami Evacuation Towers 
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6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
Yes.  He (and his wife) feel that the towers will make them 70-80% confident 
in their safety.  It is not important to go far away to be safe. 
 
7. How many towers do you think should be in Ban Nam Khem? 
 
Three are enough and they should be where the donated land is – because 
these are good spots.  It is a good sign, because people give it for a reason.  
These people who donated – they don’t give to anyone – but he was shocked, 
so he feels that there must be something good about the land.  
 
8. Where do you think would be the best location for a tower? 
 
Question skipped. 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
He said this would be good. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
Many people want knowledge about how to manage: build this, make this.  
The people have their own knowledge.  There are so many fishermen, and 
that’s all they can do.  That is their only knowledge. 
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Laem Poem to the Northern most point (by the mouth of the river), where the 
police station is – it is all very vulnerable.  If there is another wave, everything 
will be gone for the second time.  
 
12. Where are the most populated areas? 
In this area (by the souvenir shop) it is populated – and by the piers, where 
people go to work: there are many Burmese people, many people in general.  
In the evening time after selling fish  they go back to their houses, this spreads 
out the people.  Like a bird who goes out to search for food and comes back to 
feed the children.  
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From the beginning of this street, there are 20 houses until the shop.  That is a 
lot of people.  There are more houses than before, but it’s not enough.  There 
are so many people. 
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
It would be good, because then if there are questions, people can inform 
themselves.  40% of the people here are Christian religion, after the tsunami.  
On Sunday, many people go to church – and many people make this time free 
and don’t work these days. This may be a good time for a meeting.  The hotels 
also have free time on Sundays – so this works out well.   
 
To communicate – the radio stations would be a good idea.  But it is not the 
only way: Use the warning towers, don’t let them stand without sound.  If 
there is a meeting – use them to announce the meetings.  Two languages: 
Thai, Burmese and English.  It should be like this.  Because there are many 
foreigners here who would be interested in these meetings.  These foreigners – 
Ban Nam Khem must take care of them because they are here to work very 
hard to help Ban Nam Khem. 
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Community Interview #20 (January 30, 2007 – 4:14PM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
David and Tabea Johnson.  -  volunteer teachers at Ban Nam Khem school: 
English and Art 
 
2. Are you involved with the community’s effort to rebuild and also preparing for a 
future tsunami?  Have you been involved with any other organizations in these 
efforts? 
 
Came april 2005:  small group similar to the Amish.  Counter-cultural – 
Christian communists.  Sponsorships for the children in the orphanage and 
help teach the community.  They came in response to a specific request from 
the governor.   
 
40-50 kids in a class for English.  Their main purpose for being there is to be 
friends with the children and support them.   
 
Kids do better if there is structure – help provide the structure.   
 
Tsunami Mitigation Efforts 
 
3. What ideas have you or the community had concerning tsunami protection? 
 
The warning towers – test them more often.  Regularly.  Once a day or once a 
week.  Similar to Bangkok.   
 
Everyone has text messaging, alert to media and earthquakes.   
 
Once there is scare – there is mass panic.  A lot of fear.  Deep fear 
everywhere.  The people would use the tower if they got trapped – but most 
would try and go further.   
 
Education and training would be important. 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
He thinks they are effective.  But it there is still traffic and congestion during 
the panic.   
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5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved?  Are you aware of how many warning towers exist in 
Ban Nam Khem and where they are located?   
 
Tough call – how do you let people know that it is being tested, so they don’t 
panic.  It would be good to know where the siren can be heard from.   
 
There are three and he knows all three locations.   
 
Tsunami Evacuation Towers 
 
6. Do you think that the evacuation towers are a good idea and that they will be 
effective if used? 
 
Yes, it is a good idea.   
 
7. How many towers do you think should be in Ban Nam Khem? 
 
Unknown.  Maybe 3000 people in the town.  In addition to the towers – people 
should look out for their neighbor – people open their houses.   
 
8. Where do you think would be the best location for a tower? 
 
Education 
 
9. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
Question skipped. 
 
10. If you could have education and training for the tsunami mitigation plan, what 
would you like to know? (i.e., where to go, characteristics of a tsunami, etc.) 
 
Continued education of what is in place.  So that there are different systems 
here and there and keeping them posted.  Should teaching about emergencies.  
Educational efforts at different levels.   
 
Vulnerability 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
The biggest problems, the exits roads are only 3 or 4 in number.  So many 
people were caught fleeing parallel to the sea…   Long tin mining ponds, you 
can’t cross them.  Make simple bridges.   
 
12. Where are the most populated areas? 
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Burmese live all along the shore.  60% of people on his street were killed, and 
a lot of them haven’t come back.  Laem Pom is vulnerable, but not populated.  
Demographics vary over time.   
 
Conclusion 
 
13. Would you consider attending future community meetings to discuss Ban Nam 
Khem’s tsunami protection? 
 
There have been some events at the school.   
 
Announcement cars that come around.  Many watch television.   
 
He likes alternate uses for evacuation.   
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Interview with Wimon, Community Leader - (January 31, 2007 – 1:15PM) 
 
1. Could you please state your name and roll in the community? 
 
Wimon – fisherman and store owner.   
 
Selling here is harder than before, with less people.  When he goes fishing – if 
he had a bigger boat and more things to catch fishes with – it would be better.   
 
2. How are you involved with the community’s efforts to rebuild and take protective 
measures against a future tsunami? 
 
He had been thinking about towers a year ago.  There were problems because 
of the land – people said “you want to build towers, it should be here.  So you 
should by this land”.  But it was too expensive.   
 
He interviewed the villagers and learned about what they thought about the 
towers.  
 
3. What ideas has the community been discussing concerning tsunami protection? 
 
They were thinking about the environmental protection, with the mangroves.  
At the last meeting at Krabi – there were some arguments about these 
measures.  To make these trees – it is a good thing, but it takes long to grow. 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
He thinks that it cannot help so much – maybe for tourists – but everyone else 
knows which way to go and everyone else will follow their own ways – if 
perhaps they know faster ways.  There were 300 people on these streets by the 
office, and many people blocked the streets with cars and this killed many 
people in the tsunami. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved? 
 
He thinks that the warning sirens – there is no one that cares about them.  
There is no maintenance.  If there was someone to guard the beach area – and 
then if they see the water disappear like in the case of a tsunami – then they 
can alert people. 
 
In Bangkok, when they pushed the button at the wrong time – people got 
scared and the people got hurt.  Then Bangkok sent them an excuse – and it’s 
not good that no one cares about these things. 
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6. How many towers do you think should be in Ban Nam Khem?  Where should 
they be located? 
 
In the market, there should be one. 
Near the higher region by the blue boat, there should be one. 
The school is already a good evacuation site, where 1000 people can hide. 
Samyek (three way intersection) – 10 minutes from here by foot, there should 
be one (Tau Kho Lang Sum) 
Near where David lives, this is a safe area as well. 
 
7. Do you feel this will help people feel safer in the community? 
 
It is a good thing because it makes people confident.  But it is not 100% 
protection from the tsunami.  Again though, if there is something like this – 
many more people could be saved.  And because they don’t have to flee far, 
people could help others because there will be more time for them. 
 
8. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
It would be a good idea.  There are many people who need education about 
these things.  There are fewer people who are educated about it than are 
uneducated.   
 
9. If this education dealt with what people in specific locations should do in the 
event of a tsunami, do you think it would be followed? 
 
He is not sure, because he thinks that, from what he have seen, people 
panicked during the first one and they may in a future one. 
 
10. If this education were in place, would you consider making the towers available 
for primarily the elderly, handicapped and children – all of whom would have a 
more difficult time escaping? 
 
The elder people need someone to help.  There must be someone who would 
help them.  There are some people with motorcycles that were fleeing the 
town – and some Burmese were throwing their children off in order to save 
their lives.  So maybe this would be good.   
 
Many males survived, but fewer children and females were able to survive. 
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
This are is the most dangerous – because it is near the beach and the wave was 
the most strong.  By the blue boat – it was not as powerful. Also the people 
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can hear the sound from the wave inland – here though, by the time that you 
can hear the wave, it is already there. 
 
12. Where are the most populated areas? 
 
The most populated area is near the market.   
 
13. Land was already donated for towers.  How difficult is it to acquire land for the 
towers?  Do you feel the land will be suitable for the use of towers? 
 
Two pieces are already donated – but the third is hard to get because the 
owners are trying to keep it because it is almost all that they have.  The towers 
don’t have to look good. They just have to save lives.  A tower shouldn’t have 
a roof.  It should be a plateau and you run up there and you are safe.  The feet 
should be very strong with metal.   
 
There is one person who will donate.  He already lost seven people in his 
family.  This person is willing – but other people – you would have to buy 
from.  And this will be expensive.  ~1M Baht.   
 
14. Has Ban Nam Khem considered any other tower designs?   
 
He hasn’t heard of other tower designs.  He has only discussed the possibility 
of using it for other things.  And there should be a person that should look 
after the tower- a caretaker. 
 
15. What is the origin of the current design? 
 
He does not know.   
 
16. How dangerous do you feel the mining holes (now ponds) are? 
 
They are dangerous, many people died in them.  If they weren’t there – it 
could save many lives.  They suck the sand out of the river to help with 
moving the ships in and out easier.  They put the sand in the ocean – but why 
not in the mines?  Then they could be useful for so much. 
 
17. Do you have any other information you would like to share or any questions of 
us?   
 
There should be someone to come to people and tell people the very specifics.  
(Experts)   
 
18. Is there anyone else that we should speak to? 
 
No. 
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Interview with Maitree Jongkraijug, Village Headman  (January 31, 2007 – 3:00PM) 
 
1. Could you please state your name and roll in the community? 
 
Maitaee: He is a member of the local government as well as the Community 
Coordinator in Ban Nam Khem.  (He is the person who must speak with the 
people higher up to request a warning drill.) 
 
2. How are you involved with the community’s efforts to rebuild and take protective 
measures against a future tsunami? 
 
He is currently helping with the implementation of a mitigation plan.  Directly 
afterwards he spoke with the government, about the sirens and a way to 
escape the next tsunami. 
 
3. What ideas has the community been discussing concerning tsunami protection? 
 
Only the rescue towers.  It is the last thing that is needed.   
 
He said that there are thoughts about other measures, but the towers are a 
must.    
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
He said for the villagers – it is unnecessary.  They know the ways.  It is good 
for the tourists – and then they could see how to get out.  But it’s not needed 
for the local villagers. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved? 
 
There is no trust at all in these.  He would like to see the system sound every 
day: the national anthem – to make the people trust the system but also to 
make them proud and patriotic.  This is his idea originally.  He spoke about it 
with the NDWC.   
 
They said that they had to bring it through the Thai chain of command in the 
government to make it possible.  He’s not sure if it has progressed as far as 
needed yet. 
 
6. How many towers do you think should be in Ban Nam Khem?  Where should 
they be located? 
 
At least three.  Two of the donated plots of land.  And one near the market.   
 
 155 
The donated land, he feels will be good for the towers.  They want them 
because they are good land – not just because they are donated.  The small 
plot may be too small.  But he feels that this will be suitable, concerning the 
actual physical plot of land. 
 
7. Do you feel this will help people feel safer in the community? 
 
Now, the people trust things about 50%.  If there our towers, and now they 
feel 80%-90% safe in the village.   
 
8. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
He thinks this is a good idea.  He feels that it should teach the people that the 
tsunami could happen all the time.  It could come tomorrow or in 100 years.   
 
He also thinks that the people have to learn to live with that so that they are 
always aware of how to protect themselves and how to prepare.  
 
9. If this education dealt with what people in specific locations should do in the 
event of a tsunami, do you think it would be followed? 
 
He thinks ~60% would follow a plan like this.  
 
10. If this education were in place, would you consider making the towers available 
for primarily the elderly, handicapped and children – all of whom would have a 
more difficult time escaping? 
 
If people know this before, then maybe they would flee to the temple first.  
But his opinion is that people should go to the towers.   
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
Where we have been living is the most dangerous. 
 
12. Where are the most populated areas? 
 
Same as 11. 
 
13. Land was already donated for towers.  How difficult is it to acquire land for the 
towers?  Do you feel the land will be suitable for the use of towers? 
 
The perfect spot is hard to find and to acquire.  If people hear that it is valued 
for a tower, then they will raise the price. 
 
 
 156 
14. Has Ban Nam Khem considered any other tower designs?   
 
The community doesn’t think about the design – but he feels that the upper 
floor should….  They should be able to spend two or three days.  It should be 
opened up so they can see what happened afterwards.  To know when it is safe 
to come down.  It should be a spot where people can stay for a long time – 
maybe when the icecaps melt and people can look… 
 
He also mentions having a multifunctional tower: school, tourists, etc. 
 
15. What is the origin of the current design? 
 
They think from Khru Prateep – they told her what it should be.  And there 
was someone from Bangkok who was the engineer or designer, made 
specifically for Ban Nam Khem.  He had made interviews and found a great 
deal of information and then he drew up the plans.  The donated land was also 
taken into consideration. 
 
16. How dangerous do you feel the mining holes (now ponds) are? 
 
He said they are dangerous because they are an obstacle.  It’s water so it 
makes it impossible to escape across.  If someone stands behind one of the 
ponds, on the opposite side of the wave, then the pond will diminish the power 
of the tsunami.  Otherwise, it’s a trap. 
 
17. Do you have any other information you would like to share or any questions of 
us?   
 
Make everything as good as possible.  What is important is the education for 
the community.   
 
He thinks that he wants to get universities, like us, to come help and educate 
and train the people in groups.  (Volunteers)    
 
18. Is there anyone else that we should speak to? 
 
In the schools, there should be one hour of tsunami education per week.  The 
TV channels, not important which one, but to have 1hr/wk of training as well.  
About everything: tsunami, fire, flood, climate change, etc. (He would like to 
see this take place permanently). 
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Interview with Oy, Community Leader - (January 22, 2007 – 3:45PM) 
 
1. Could you please state your name and roll in the community? 
 
Oiy-  voice from village. Helps arrange things along with PA.  Many villagers 
are afraid to speak up… she is their voice.  
 
2. How are you involved with the community’s efforts to rebuild and take protective 
measures against a future tsunami? 
 
She helps by going to meetings, takes notes and re-iterates to village.  
Associated with T-LAC; T-LAC works with people who have land dispute issues. 
Worked originally with the DNA results, they also help people who don’t have 
money for lawyers, etc.  
 
3. What ideas has the community been discussing concerning tsunami protection? 
 
Environmental mitigation, warning sirens and rescue towers 
 
4. What is your opinion of the current use of signs and evacuation routes in the 
town?  Do you feel they will be effective? 
 
The signs are not in the correct directions, they are not in the right positions. 
There is a sign down the road that actually points in the opposite direction as 
it should. 
 
5. What are your thoughts on the warning system?  Do you trust it?  How do you 
think it could be improved? 
 
Doesn’t trust the warning system. Has brought it up at many meetings and 
many of the villagers don’t trust it either. Thinks a system similar to that at 
Bang Nieng would be better for the community. There is no testing here, but 
in Bang Nieng, they have many different kinds of tests 
 
6. How many towers do you think should be in Ban Nam Khem?  Where should 
they be located? 
 
Around this area there should be a tower, where the tsunami souvenir shop is, 
at the warf, and at the market. 
 
7. Do you feel this will help people feel safer in the community? 
 
It would be really good for the community; she believes they will make 
confident 90% of the community. The other 10% have already moved out and 
probably wouldn’t come back anyways.  
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8. What are your thoughts of community-wide education concerning a mitigation 
plan? 
 
It would be good, to train the people with what skills they would need to know 
regarding tsunamis.  
 
9. If this education dealt with what people in specific locations should do in the 
event of a tsunami, do you think it would be followed? 
 
There will be some who follow, but some who probably will not. If there was 
a special way of teaching or have some special knowledge about this, then it 
would definitely benefit the community.  
 
10. If this education were in place, would you consider making the towers available 
for primarily the elderly, handicapped and children – all of whom would have a 
more difficult time escaping? 
 
It is hard to answer this. People in BNK like to try and help everyone. For 
example: there were many people high up in a tree ad they were reaching 
down grabbing other people.  
 
11. Do you know of any areas in the village that are more vulnerable to a tsunami? 
 
This is the most vulnerable area  
 
12. Where are the most populated areas? 
 
The most populated area is near the market and the harbor  
 
13. Land was already donated for towers.  How difficult is it to acquire land for the 
towers?  Do you feel the land will be suitable for the use of towers? 
 
The land would be around 1M baht. The people who donated may have been 
selfish- it is still a good thing that they donated but it may have been for 
selfish reasons somehow. People sell land for expensive.  
 
14. Has Ban Nam Khem considered any other tower designs?   
 
Bang Nieng style designs, but she believes it should be bigger.  
 
15. What is the origin of the current design? 
 
Puangpong Cuamancong~ person who brought engineers here to make the 
design for the towers.  He came to Ban Nam Khem, and he spoke with Oy and 
others, soon after he brought engineers here and the idea came about. 
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16. How dangerous do you feel the mining holes (now ponds) are? 
 
She believed that the flat houses are ore dangerous. It is only water in there, 
and the streets are already filled with water. The villagers also use them for 
swimming, or for small fishing.  
 
17. Do you have any other information you would like to share or any questions of 
us?   
 
There is a lot of information in the packets she had regarding tsunami 
preparings, etc.  
 
18. Is there anyone else that we should speak to? 
 
No. 
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Interview with Dr. Seree Supharatid, Designer of Bang Nieng Evacuation Tower 
(February 20, 2007 – 8:30AM) 
 
Introduction Questions 
 
1. Could you please state your name and occupation? 
 
Advisor to the ministry of the interior and civil engineer. 
 
2. Could you please state your involvement in the design of the tower? 
 
Designed the overall shelter, because located in the temple – the 
architecture was taken into account – to look like Buddhist temple. 
 
Wanted to be used to pray before a funeral.  They use it many times.  
Available for the community.   
 
Tower Design 
 
3. Was the design specifically for Bang Nieng or based on another tower designs? 
 
Original.   
 
4. If it was specific for Bang Nieng, what factors were examined in Bang Nieng 
when considering the design? 
 
Took into wave height.  50 tons per meter of tsunami it can with stand.  
Very conservative for the force of the modeled tsunami.  Each column is 
reinforced concrete with 8 piles going into the ground, 12 meters deep.  
Cannot drive piles longer than 12 meters.  Very hard soil.  Steel structure 
more expensive than reinforced concrete in Thailand.  Normal people are 
accustomed to working with reinforced concrete.   
 
5. Did you travel to Bang Nieng yourself or did you design the towers based on 
information provided to you by others?  Did you speak with the people about their 
specific desires for the towers? 
 
Investigated the soil.  We spoke with the nearby buildings.  Many people 
wanted it.  Took this into consideration.   
 
6. Do you consider the plots of land to be appropriate for the escape towers, based 
on size, stability of the land, proximity to water, etc.? 
 
Took into account soil and proximity to water. 
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7. Could you justify the following elements in the design and your reasoning for 
choosing or not choosing them? 
 
a. Number of stories 
Not answered. 
b. Roof vs. no roof? 
Same as C.   
c. Open walls vs. closed walls? 
Multipurpose.  Therefore closed walls.   
d. Electrical supply 
Not Answered 
e. Handicap accessibility 
Not Answered 
f. Capacity 
Not Answered 
 
8. Did you consider other design options? 
 
Not answered. 
 
9. Was the number of towers planned for the community taken into consideration for 
this design? 
 
Not answered. 
 
10. Could you address the different costs associated with the construction of the 
tower?  The more specific you could be, the better – if you could give a 
breakdown of cost of different items, that would be best.   
 
4million Baht – expensive because of archetiectlual look.  Normally – 3.5 
million.  4 floors for BNK may be more expensive. 
 
Design Analysis 
 
11. What software did you use to model the towers? 
 
Not answered. 
 
12. Was analysis done to determine that these towers would be able to withstand the 
force of a tsunami? 
 
Finite element method.  Structural analysis method.  That’s how they 
determined.  GIS geography informations system – that will tell you the 
best way to evacuate.  This is how most of the evacuation routes in 
Thailand are made. 
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13. Was the analysis done with computers?  If yes, what software?  If not, what 
method of analysis was done? 
 
Not answered. 
 
Conclusion Questions 
 
14. Is there any other information about the tower design that would be useful to give 
to the government to support the construction of towers in Ban Nam Khem? 
 
I think that the local government has the plan. Phang Nga has the money, 
with BNK at the priority.  DPF goes in and will start – and then the 
government will move in to not loose face.   
 
Process of implantation and design considerations: 
 
• Multipurpose building.  What most would the community like to have 
for activities: exhibition, meeting room, marry ceremony, so that the 
building itself can gain money, to be sustainable.   
 
• Second, think about how many people are in that area. 
 
• Take into account the wave, the tsunami height.   
 
• Compare construction price with reinforced concrete versus other 
materials.  Recommend that you do not follow Japanese due to lack of 
multipurpose. 
 
• Who will manage this building.  DPF cannot.  Local government.  
Consider evacuation drills.   
 
• One way road evacuation routes, that lead in one direction.  Make a 
registration system so that once people are in the tower, they know 
who 
 
• Reserves for food, medicine. 
 
• The Princess Pa foundation asked Dr. Seree – then the government 
used the design in many places.   
 
15. Is there anyone else that we should speak to for more information? 
 
Not answered. 
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Interview with Dr. Pennun Warnitchai, Civil Engineer at AIT (February 20, 2007 – 
10:30AM) 
 
There was no interview guide created for this interview, as it was a somewhat 
spontaneous interview.  The notes from the meeting, however, are provided below. 
 
Justification: 
• The part of the fault in the northern Andaman islands is not fully ruptured 
• Very possible that it will likely rupture again: 
o If it has fully ruptured, then it wouldn’t be a problem.  But experts are in 
disagreement whether it has or not.  This makes it possible for a future 
earthquake and tsunami. 
o Some feel that the upper area must be triggered by a large earthquake (like 
what happened in the 2004 tsunami).  But, they also felt that the entire 
fault associated with the 2004 tsunami had to be triggered for a slip – and 
they were wrong, as was apparent in 2004.   
 
Warning Technology in Thailand: 
• Thailand received 1 Dart buoy, the ideal place to put it would be near the fault 
line in the upper Andaman islands.  This is not possible: 
o After the tsunami, affected countries worked on developing capabilities to 
analyze raw data from tsunameters, seismometers, and tidal guage stations 
o Mild competition between countries in developing these capabilities.  
Cooperation among some, but gaining competitive edges among others: 
• India does not share as much real time data as others. 
• In addition, the most important tidal guage stations are near the 
source of the earthquake, but that area in the ocean is governed by 
India…  They only will share that tidal guage data if it stems from 
earthquakes registering above 6.0. 
• Because of this, Thailand could not put DART around source, 
because it was owned by India.  In addition, putting it closer to 
Thailand would provide Thailand with data that was too late to do 
anything with.  But by placing it on the opposite side of the 
Andaman islands in the Indian Ocean, where the tsunami travels 
faster than it does on the shallower other side, then there is more 
advanced warning for Thailand.   
o Therefore, Thailand must develop the capability to detect tsunamis on 
their own, without depending on other countries.   
o The DART information goes to the GTS system, which is public, but only 
useful for those who can analyze the data.  This analysis is not easy.  
Many countries, including Thailand, are working on better ways of doing 
this. 
o Thailand is a second grade tsunami warning center, in the sense that it 
cannot analyze it’s own data in real time – just uses the already analyzed 
data from others to draw conclusions. 
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• The PTWC in Hawaii and the Japan Meterological Agency 
providde advisory tsunami warning to the countries in the Indian 
ocean and will phase out once they can do the analysis on their 
own. 
• The ability for tsunami warning exists in Thailand, it is just not the 
best ability. 
•  
 
Trust in the warning system: 
• This is a complicated problem.  When Taksin was prime minister, one of the 
members of his staff (Samit Tamasaro) (assistant minister), established the 
NDWC 
• He developed it separate from the government.  Its first task was trying to create a 
warning system.  Now they’re trying to expand.   
o But they cannot analyze realtime data by themselves, they expect the main 
office to provide them w/ seismic data.  They expect the Royal Thai Nvy 
department of hydrology to supply tidal guage info 
o The NDWC then based on the data to issue a warning 
• A proper warning center should cinclude: 
o Staff that have expertice 
o The technology to monitor for tsunamis 
o Understanding of disasters at hand 
o Good jugement to issue a proper warning 
• NDWC is not like this.  Mainly politicians, few experts.  They should have in 
house experts available 24 hours a day.  Sometimes they get good advice from 
experts, but sometimes they also listen to bad advice from others. 
• Also, after the earthquake for approx. 1 year, there were many aftershocks (6-7 
mag.). 
o A mag. 0 has energy 20 times greater than a mag 8, and 1000 times greater 
than a mag 7. 
o There was confusion of this by the non-experts in the NDWC, who 
thought that a 7, being close to a 8 or 9, would be enough for a tsunami.  It 
was not, which led NDWC to many false alarms.   
• Government needs to get experts itself – they exist in Thailand, but not within the 
gov.  Samit is a politician, but not a scientist. 
 
Process of scheduling warnings: 
• NDWC likes to control the system from their central location and do not like to 
issue local control. 
• BNK can make a direct request, but whether the NDWC will do it, that is another 
questions. 
 
Progress: 
• Thailand is upgrading to high quality seismic stations, hopefully by the end of this 
year (the money is available to do so).  
• Indonesia is progress well because of german support in their efforts. 
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• GLOSS: global sea level observing system 
o Good data, but few around Thailand that report in realtime 
o Hope to upgrade soon to report in realtime 
• Tidal guage system do not help locally, even though they are locally paid for (if a 
tsunami hit’s an area with a tidal guage system, the system can warn other coastal 
areas that have not been hit yet..but the town that pays for the system is already 
destroyed).  Therefore, there needs to be international cooperation for these to be 
of any effect. 
 
Tsunami Evacuation Tower: 
• Working with public works department focusing on how to develop evacuation 
shelter for tsunami 
• In areas of intense inundation, that floods large areas - where it is flat – it is hard 
to evacuate. 
• Shows that if you want to make shelter, it has to be higher than flow depth (height 
of tsunami with respect to land, not ocean), but also must be close to living area 
• For example: on 25 March 2006, earthquake (without a tsunami) triggered an 
alarm.  It took people lots of time to evacuate, but at night (11 pm).  It took almost 
1 hour.  Many people panicked.  Having a nearby evacuation shelter in this case 
would become important. 
 
Tsunami Tower Design: 
• Many loads being applied to the structure: 
o First, the impact of the wave front and the following hydrodynamic force. 
 This can be reduced by open first floors and break away walls 
before the building. 
o Bigger threat: floating debris (boats) that could destroy a shelter 
• So must evaluate shelters already in place, that are strong enough.  If not good, 
need to build a shelter that is. 
• The wave is strong and has a high velocity.  Therefore, debris, such as boats, also 
have a high velocity 
• Boats vary from 20 tons to 80 tons, 20-30 meters long.  Their impact on a 
structure could cause lots of problems. 
• He shows design for proposed shelter 
o Uses two frames: external (where debris hits)and internal (where people 
are), with a fender between the frames that absorbs shock as external 
frame is destroyed, allowing for the internal frame to be protected.   
• Made from reinforced concrete, because it must be made by local contractors and 
therefore materials that they are familiar with.   
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Appendix F: Meeting Minutes 
 
Community Meeting (January 14, 2007 – 6:00PM)  
 
Ban Nam Khem, Phang Nga 
 
Attending:  
Khru Prateep – DPF Secretary General 
Wimon – Ban Nam Khem resident 
Maitaee – Local Elected Administrator 
Mike Beasley, Lisa DiTroia, Courtney Rheault, Damien Rigden – WPI Team 
Bland Addison – WPI Team Advisor 
Daniel – Translator 
Ban Nam Khem – 30 members 
 
 
• Khru Prateep introduces the team and the community and begins immediately 
discussing the issues.  The community does not trust the safety measures in place. 
• Wimon states that everyone fears a tsunami and that 90% of the villagers need 
protection.  He wants many points of safety, the more the better.  
• Maitaee claims that there was an earthquake warning on television, but 80% of 
the village didn’t even understand what an earthquake was. 
o In the other towns, tourism is the justification for immediate aid and the 
implemenation of a mitigation plan 
o In Ban Nam Khem, three escape towers is the best approach 
o Very effective 
• Khru Prateep discusses the donated land that has been given for the towers and 
where they are.  
o Lotawan Somitoy and Kititpon Nonsee are the donators 
o Thanks the owners of the land; makes people more confident that the plan 
will be realized 
• Khru Prateep continues, saying that Ban Nam Khem has the land and the places, 
but now how can they make these towers 
o Shows the blue prints 
o Must be safe 
o How to flee, purpose of towers 
o Physics: 200 people in towers, with the safest part at the top floor 
o Must measure area 
o Better not to have a roof after she spoke with people 
• Responses to Questions: 
 
1. (what has already been done) Wimon explained who came here + explained 
for preparation for next tsunami. 
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2. (what has been done to address insecurity) It is good that those who are afraid 
leave the village because they do not help. There is nothing to help them and 
bring them back. 
3. (should everyone be allowed to use the towers) When a tsunami comes there 
is not much time to think. You cannot choose who is allowed in. Everyone 
must be allowed to use the towers. Whoever can run will run. 
4. (where did they get the idea of towers) Villagers have seen other towers in 
other towns. 
5. (trust the warning system)No, do not trust the warning system… they want a 
training system or test to prove or make comfortable. 
6. (did not ask) 
7. (Ideas other than towers) Nothing except towers… don’t trust anything 
further. 
 
• Khru Prateep repeats the question… asks them to help think of ideas other than 
towers. 
o Search for info of everything needed for towers- create folder, all 
directions wave could come from etc.  
• Maitree says to test the warning system, then the people will feel secure and trust 
that it works. 
• Khru Prateep shows satellite map and explains donated land, satellite. 
o 2 months of planning, speaks of community strength and ho necessary for 
safety. 
o Give the community power, ask how/what community should do to get 
power 
o Vote on tower, census 
• Khru Prateep talks about money and how to make it 
o 5Baht 10Baht donation from every house 
o 1 donation for 100,000Baht from Wimon. 
o 92 million from government? 
• Maitree explains that people think it is not their business, community does not 
care, thinks its just the same. Think its not only about money. 
Khru Prateep says “Survivors of the tsunami should do something for next time… they 
are throwing lives they if they don’t do something.” They have the voice, not the power 
to get this done. 
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Meeting with Phuwanat, Takua Pa District Head (January 15, 2007 – 10:00AM)  
 
Takua Pa, Phang Nga 
 
Attending:  
Phuwanat- Takua Pa District Head 
Khru Prateep – DPF Secretary General 
Wimon – Ban Nam Khem resident 
Oy-- Ban Nam Khem resident 
Maitaee – Local Elected Administrator 
Mike Beasley, Lisa DiTroia, Courtney Rheault, Damien Rigden – WPI Team 
Bland Addison – WPI Team Advisor 
Daniel – Translator 
Ban Nam Khem – 10 members 
 
 
• Everyone in the room introduces themselves 
• Khru Prateep explains that she is not sure about safety measures, that is why we 
are here. 
o Explains why we need better mitigation measures, it is too far for 
everyone to run 
o 15 year connection with WPI, explains IQP, make projects better each 
year, this year they are working with Ban Nam Khem, will write report so 
community can accomplish goals. 
• Bland explains IQP, and return trip to Ban Nam Khem 
• Phuwanat “Where do you stay?” 
• US “Ban Nam Khem 
• Phuwanat “Project helps you graduate?” 
• US “Yes, scientific/engineering component + humanistic component” 
• Khru Prateep, restates in Thai, we prepared + Planned for a long time 
• Phuwanat asks, “Do villagers trust WPI student’s skill?” 
• Khru Prateep, “yes, I believe so” explains that we prepared questions for 
Phuwanat 
• Maitree explains that there are 6 districts in Phang Nga- to make are safe, sirens 
must be louder (only sound 1km) 
o Villagers are not sure about tsunami physics… warnings need to make 
more noise, they need to make sure warning works, they could sound 
national hymn in the morning and the afternoon. 2km to safe region is too 
far for the elderly… so they need towers… 
o Identifies areas for security towers, they look like they will be accessible 
to most. Many danger zones…which are safer and more dangerous. 
• Phuwanat agrees, evacuation towers, warning systems… clarifies their concerns. 
• Oy suggests other safety measures, perhaps trees. 
• Prateep explains the 4 topics Oy and Maitree talk about 
o Escape towers 
o Warning system 
 169 
o Training 
o Environmental mitigation 
• Bland, we will gather information to establish best practices 
o Establish what the community wants 
o Because we only have to months we will focus on the towers and their 
integration. Now is the time for questions… 
• Has the Thai government been made aware of community fears? 
o Government knows, recognizes this, there have been security measures in 
other place 
• Would government support plan specifically for a tower? 
o Government will willingly help…including towers. 
• Is there 90 million baht for mitigation? Was it used on mitigation? 
o Doesn’t know, will find out and let us know. 
• Can we get high resolution satellite maps? 
o We don’t have that type of map, but he will get this for us. 
• Is there anyone else we should contact? 
o He will find someone involved in this project for us. 
• Bland says thank you for their time and hospitality. 
• Khru Prateep says this office will help us. Phuwanat understands why we are here 
and our purpose. Basically just reassures villagers that there will be trust and 
safety. Plans, further studies, growing mangroves. She tells them to think about all 
things... mitigation techniques. She will try to figure out the logistics, structure, 
land is not too expensive, measure the land. 
• Oy suggests a group meeting to come up with other ideas. 
• Khru Prateep explains that we will be coming back in 5 days 
• Oy says there will be another disaster meeting in the community that we should 
go to. 
• Prateep Says we must prepare ourselves… for building, planning etc. Come up 
with planning for how to combine 2 things, the tower and something else. 
• Bland talks about the importance of inundation mapping and how we will use this 
to find good escape routes. 
• Oy suggests that they need to add a feature such as lights for the nighttime, maybe 
a part that reflects. Siren, and lights for direction, very clear. 
• Bland, Do you know of any other communities with towers? 
o Bang nieng, they have tourist money and government support. 
• Oy 2 floor tower not good. We need three or four. Trees, environment security 
measure. 
• Khru Prateep says we have many ideas… we should start. 
Oy, when we build towers, try to make them look good for the environment, pretty not 
just a block of concrete. 
 
 170 
Meeting with the Minister of Tourism and Sports (February 19, 2007 – 2:30PM)  
 
Ministry of Tourism and Sports, Bangkok 
 
Attending:  
Dr. Suvit Yodmani- Minister of Tourism and Sports 
Khru Prateep – DPF Secretary General 
Seth Tuler- WPI Team Advisor 
Bland Addison – WPI Team Advisor 
Lisa DiTroia, Damien Rigden – WPI Team 
Daniel – Translator 
Pico- DPF Employee 
 
 
• Khru Prateep makes introductions and explains the DPF’s involvement in Ban 
Nam Khem 
• Professor Addison explains WPI and the IQP 
• Dr. Yodmani describes his prior job at the ADPC (Asian Disaster Preparedness 
Center) 
o ADPC- aid both the Thai government and the NDWC 
o Monetary resources should come from the Thai governments ‘trust fund’ 
set up but the ESC (Economic Social Council for Asia and Pacific) 
o Thai Government donated $10 million; also donations from other 
countries- ADPC has not seen any of this 
o The money was donated two years ago; ADPC applies for it but has still 
not seen it 
o Other governments have helped Thailand before their own 
 
• Buoys are owned by the NDWC- this is the only part of the system that is owned 
by the NDWC. (expensive) 
• A second possibility is to use sea level gages- have installed 3 and need 10 more) 
• Buoys not as affective as tide gages- they should give you 45 minutes after the 
quake in every direction 
• The NDWC does not communicate properly to the communities 
• With regard to the warning/ alert system: “something is up; it is not adequate” 
• With respect to training and education:  
o Community Based Disaster Risk Management 
o Set up in 8 or 9 provinces thus far- includes Ban Nam Khem 
 
• Towers should be a part of the larger plan 
• Get in touch with Dr. Pitchit at the ADPC 
• Furthering work: 
o Publish in the ADPC newsletter or on the website  spread word all over 
Asia 
 
 171 
Appendix G: Design of Proposed Towers for Ban Nam Khem 
 
The following scanned images are the proposed design for tsunami evacuation towers in 
Ban Nam Khem.   
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Appendix H: Concept Design for Tsunami Resistant Evacuation 
Shelters 
The following images are models for a concept design of a tsunami resistant evacuation 
shelters.  They are part of a project that Dr. Pennung Warnitchai, a civil engineer at the 
Asian Institute of Technology, is working on for Thailand’s Public Works Department.  
The towers are unique in that they take into account not only the forces associated with a 
tsunami, but also with the impact of high velocity floating debris, like large fishing boats.   
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Appendix I: USAID’s Last Mile Warning Communications 
Inventory Assessment of the Bang Muang Sub-District 
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Appendix J: Topics of Education with Regard to the Tsunami 
Warning System 
 
• A tsunameter, strategically placed in specific a location around the Pacific or 
Indian Oceans, detects a tsunami. 
• The tsunameter transmits this detection to a buoy at the surface of the water.  This 
buoy then sends a signal to a satellite in orbit around the planet. 
• The satellite signal is then sent to warning centers around the world, including the 
NDWC. 
• The NDWC will then trigger Thailand’s tsunami warning system and the sirens 
on the tsunami warning towers will then sound. 
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Appendix K: Recommendations for Tsunami Mitigation in Ban 
Nam Khem, Thailand 
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1 INTRODUCTION 
The tsunami of 2004 has caused both extensive physical destruction and enduring 
emotional distress within the community of Ban Nam Khem.  Since the tsunami, 
significant effort has been devoted to reconstructing the community and improving 
disaster preparedness.  However, the community still feels that more is needed.  They 
seek improvement in the current tsunami mitigation plan, specifically by constructing 
tsunami evacuation towers, by improving the warning system, and by educating and 
training the community in tsunami preparedness.  Implementation of these various 
mitigation measures will not only provide the village with physical protection from a 
future tsunami, but will also aid in psychological recovery from the lasting trauma caused 
by the 2004 Sumatra Tsunami.   
 
It was our goal to work with the Duang Prateep Foundation to provide recommendations 
for improvement of tsunami mitigation in Ban Nam Khem.  In accomplishing our goal, 
there were three major objectives: 
 
• To facilitate the empowerment of the residents through their active 
involvement in the project research and through the knowledge brought to 
them via our recommendations for tsunami mitigation.  
• To provide the community with information about the different aspects of 
tsunami evacuation towers, the current warning system and community-
wide education and training.  
• To enable the community’s development of an analytically supported 
proposal for an improved mitigation plan through the use of our 
recommendations. 
 
Research Methods 
We began our research with a preliminary visit to Ban Nam Khem to evaluate its current 
physical and social situation.  During this visit we were given a tour of the village, 
highlighting areas most devastated by the past tsunami and proposed locations for the 
suggested evacuation towers.  We also attended a community meeting raising the 
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awareness of the proposed towers and met with the district head official to understand his 
stance on such mitigation measures. 
 
Our second visit to the village was oriented towards data collection and field research.  It 
consisted of a trip to a nearby evacuation tower in Bang Nieng and tsunami mitigation 
related interviews with community members and local administrators of Ban Nam Khem.  
To justify the evacuation towers and determine suitable areas for their placement, we then 
examined factors of tsunami vulnerability by interpreting maps of the area and observing 
qualitative support for these factors of vulnerability within the community.   
 
Finally, we spoke with engineers and architects regarding the analysis and justification 
behind the designs of existing evacuation towers and, more specifically, in villages 
surrounding Ban Nam Khem.  Throughout our research methods, we took into account 
the opinions and suggestions of the villagers to ensure that their needs were incorporated. 
 
Existing Disaster Planning in Ban Nam Khem 
In response to people’s expressed fear of another tsunami, evacuation routes, signage and 
a warning system have been implemented in Ban Nam Khem to promote the 
community’s tsunami preparedness.  The Geographic Information System (GIS) was 
used to develop evacuation routes for communities along the Andaman Coast.   
Additionally, the Department of Mineral Resources provided Ban Nam Khem with 
official maps and signs delineating evacuation out of the town.  The village was also one 
of 16 villages in the Phang Nga province to receive an ICT (Thai Ministry of Information 
and Communication Technology) tsunami warning tower that is directly connected to the 
National Disaster Warning Center (NDWC).  Other third parties have also donated and 
constructed tsunami warning towers, such as the Grohe (a German bathroom company) 
warning and announcement tower or the American Signals Corporation (ASC) warning 
tower.     
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When asked their opinion on the current use of signs and evacuation routes within Ban 
Nam Khem, 61% of the 18 Ban Nam Khem residents and local administrators questioned 
expressed overall trust in them.  33% suggested that the evacuation routes and signs 
would be ineffective for one or more reasons.  Those reasons include: 
 
• Evacuation drills based on the established routes and posted signs have not 
been conducted. 
• Some people experience difficulty reading and interpreting them. 
• They don’t always direct people towards safety. 
• The limited amount of roadway space would become congested by cars 
during evacuation.   
 
In regards to the warning system present in Ban Nam Khem, not one person questioned in 
the interviews expressed trust in it.  Much of their distrust stems from both the fact that 
successful testing of the warning system has never taken place, as well as their lack of 
education about the system. 
 
In this section, people’s identification of inadequacies in the existing evacuation routes 
and signs, and their distrust in the warning system has pointed towards the need for 
improved tsunami mitigation.  The following sections expand on the three mitigation 
measures considered by the residents and local administrators to be essential to an 
improved tsunami mitigation plan in Ban Nam Khem. 
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2 TSUNAMI EVACUATION TOWERS 
Ban Nam Khem needs tsunami evacuation towers, the implementation of which could be 
important in building a sense of security among residents living in the village.  
Verifications from the local psychologist confirm that the tower would likely aid in 
fulfilling the psychological needs of the citizens, re-establishing the feeling of safety and 
security they knew before the previous tsunami.  Additionally, both Japan and Bang 
Nieng have successfully constructed and implemented evacuation towers into their 
communities, which further affirm the validity of this mitigation measure.  There is only 
one road that leads out of Ban Nam Khem, which quickly became crammed during the 
chaos of both the 2004 Sumatra Tsunami and a false alarm of the warning system on 
December 14, 2006.  Furthermore, the land in Ban Nam Khem is entirely flat and 
exposed to inundation by a tsuami, creating difficulty when attempting to find refuge.  
This information is depicted in the following map.  
 
FIGURE 2.1 – Map of Ban Nam Khem, showing the 
inundation zone from the 2004 Sumatra Tsunami and 
contour lines indicating elevation. 
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The design of tsunami evacuation towers should take into account structural integrity, 
cost, materials, different uses, and location. The following sections discuss our 
recommendations in each of these areas. 
 
2.1 RECOMMENDATIONS FOR TSUNAMI EVACUATION TOWERS 
We recommend that the following considerations for design be taken into account when 
developing a plan for an evacuation tower in Ban Nam Khem: 
 
• Locations and Implementation 
• Structural integrity of the evacuation towers 
• Cost and materials used in construction 
• Multiple uses for the evacuation towers 
 
Consideration of these factors when designing a tower will help to guarantee that it is not 
only technically sound but also meets the needs of the community members.  Ensuring 
the community’s involvement in each step of this project will promote the sustainability 
of the towers within the mitigation plan.  
 
Construct and implement tsunami evacuation towers in Ban Nam Khem.  We 
recommend that towers be constructed in the following areas: 
 
• Soi 5 
• Beachfront and Harbor 
• Market Place 
 
These areas are ideal for evacuation towers because they are within both the most 
vulnerable and populated areas of the village.  This data also reflects the opinions of the 
community, who felt that there should be three or four towers in these locations.  There 
are two donated plots of land, which reside within both Soi 5 and the beachfront and 
harbor area.  These plots could be suitable for the towers, but engineers and contractors 
should perform a proper assessment of each plot concerning their suitability for 
construction, as this was not within the scope of our team’s qualifications. 
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The residents surrounding each location should be informed about the possible 
implementation of the tower and how it can affect them. The design of the tower (with 
regard to height and structure) as well as its affects on their living situations should all be 
addressed.    
 
In preparation for an evacuation plan, we recommend that the community be divided into 
sections.  Those residing within each section should know their particular evacuation plan 
in the event of a tsunami.  The community should be separated into around six groups, 
with three or four sections (dependant on the number of towers) escaping to their 
designated evacuation towers while the final two sections evacuate to the existing 
evacuation sites at the Ban Nam Khem School and temple.  The established evacuation 
routes and emergency signs indicating those routes should be updated to incorporate the 
towers, either manually or through GIS analysis. 
 
Ensure that the structural integrity of the towers is such that they can withstand all 
of the forces necessary.  We recommend that the tower’s design incorporate a wall-less 
open first floor, like that seen in the Bang Nieng tower, to reduce the wave’s impact and 
hydrodynamic forces on the structure.  Higher floors that also run the risk of being 
inundated could be designed with breakaway walls like those incorporated in numerous 
evacuation tower designs. 
 
Most importantly, we recommend that the impact of floating debris be taken into 
consideration.  Since Ban Nam Khem is a fishing village, there is a great threat of a 20 to 
80 ton fishing boat being swept inland during a tsunami and striking the tower.  Because 
the tower or towers present in Ban Nam Khem would most likely serve as a main source 
of escape, due to the inadequate escape routes and densely populated harbor area, it is 
extremely important to design the towers to withstand debris and large masses of people.  
We recommend that the tower’s design takes this into account.  To address this issue, we 
recommend that the designers of the evacuation towers speak with Dr. Pennung 
Warnitchai, a civil engineer at the Asian Institute of Technology, who has researched this 
important design consideration.  
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Use cost-effective and familiar materials for construction.  Our team suggests that the 
engineers of Ban Nam Khem’s towers incorporate materials into the design that are cost 
effective and widely-used among local contractors.  Reinforced concrete is a common 
material for construction in Thailand, while steel (used in Japan’s evacuation towers) is 
neither familiar to the locals of Ban Nam Khem, nor is it easily accessible in the area.  
Importing steel would be costly and contractor’s unfamiliarity with it would be 
undesirable.  For these reasons, we recommend that the towers design call for the use of a 
familiar and economical material, such as reinforced concrete. 
 
Consider multiple purposes for the evacuation towers.  We recommend that the 
design of an evacuation tower in Ban Nam Khem allow for multiple uses.  This could 
mean designing it so that it has a roof , enclosing its upper floors.  The multiple uses of 
the towers could include a community, educational, or therapy center.  Dr. Sunyaratana 
Ratjatawan (psychologist for the Tsunami Children Foundation) suggested that the 
tower’s use as a therapy center would help to relieve some of the psychological problems 
still present in the community from the 2004 Sumatra Tsunami.  As an educational 
center, the building could be the main location for tsunami preparedness seminars and 
town meetings.  We recommend that the buildings have multiple purposes to ensure the 
towers’ maintenance and sustainability within the mitigation plan.    
 
As a possible option, some space in the building could be rented out for private use, such 
as for conferences or religious ceremonies.  The revenue from this could be put back into 
the towers to compensate for their construction costs and maintenance. However, this 
concept would require more research into the establishment of its value and possible 
issues that may arise.    
 
Our recommendations concerning the design of the evacuation towers help to ensure its 
practicality, functionality and usefulness within the community.  Additionally, they are 
aimed at promoting the sustainability of the towers within Ban Nam Khem’s mitigation 
plan.  
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3 IMPROVING IN THE TSUNAMI WARNING SYSTEM 
Most villagers are unaware and untrusting of the current warning system's functionality 
and effectiveness. Of the 22 Ban Nam Khem residents questioned about the system, no 
one indicated that they trusted it.  There are several reasons for this distrust. The most 
common reason is due to the fact that it has never been tested (56%), followed by 
concerns that the system cannot be heard if it went off (19%) and the December 14, 2006 
National Disaster Warning Center’s (NDWC) false tsunami alarm (13%).   
 
According to Mr. Grade Tharachang, an assistant SAO (sub-district office) officer, the 
sirens can be heard within a 1.5 km radius of a warning tower, but not necessarily over 
the noise from air conditioning units when inside of a building.  Furthermore, he claims 
that there is no regular maintenance or 24-hour control of the towers.  This lack of 
maintenance only furthers people’s worries that possible tampering of the systems could 
occur and disable their effectiveness. 
 
Furthermore, the scheduled test planned for December 15, 2006 by the NDWC, which 
Ban Nam Khem had known about and had anticipated, resulted in a false alarm sounding 
a day too early.  This caused mass panic and further distrust of the warning system.   
 
3.1 RECOMMENDATIONS FOR IMPROVING THE WARNING SYSTEM 
Our team recommends that the Thai government and the local administration of Ban Nam 
Khem attempt to improve the warning system by doing the following: 
 
• Hold regular tests of the system. 
• Educate the community and the local administration of the process that is 
required to request and independently run tests and drills. 
• Have regular maintenance, a local contact responsible for the towers, and 
community education concerning the warning system. 
 
Considering the extreme lack of distrust in the Ban Nam Khem warning system, we 
recommend these three separate measures be taken to reassure the community of both the 
effectiveness of the system and their security living in the village.  These 
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recommendations are based on the input from the community, as well as the methods that 
other villages (namely Bang Nieng) use to ensure the functionality of and the trust in 
their warning system. 
 
Hold regular tests of the tsunami warning system.  Lack of regular scheduled tests of 
the warning system was the strongest reason of the community’s distrust of its 
effectiveness.  Therefore, holding regular tests of the warning system is our primary 
recommendation for establishing this trust.  Furthermore, the tests need to not only 
demonstrate functionality, but also must be done in a manner that does not induce panic 
in the community.  We feel that Ban Nam Khem should choose options incorporating 
these ideas. 
 
• Hold tests run by the National Disaster Warning Center at a specific time 
each week, during which the villagers will be able to hear the warning 
from the warning tower sirens. 
• Instead of using the standard warning sound to test the system, consider 
playing music over the siren, such as the National Anthem, like that used 
to test the warning system each morning in Bangkok.  This will serve to 
minimize panic and anxiety.   
• The official(s) conducting the test should be available to hear feedback 
from the community about their concerns.  In addition, during the first few 
tests, local administrators should go to every household in the village to 
ensure that the siren was in fact clearly heard and the meaning was 
understood by the residents of that home.  If they could not hear, measures 
must be taken to address this issue. 
 
Regular tests will be an effective and critical means of ensuring the communities trust in 
the warning system.  However, the methods necessary to request tests are often 
disorganized and time consuming.  This process is outlined in the following section. 
 
Do what is possible to expedite the process of requesting tests and drills.  There are 
certain steps that must be taken in order to schedule tests of the warning system. The 
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process is bureaucratic and often lengthy and convoluted, leading to the potential for a 
request for scheduled warning tests to be dropped or lost. Initially, the village headman 
must go to the Bang Muang sub-district head official to make the request.  The 
administration in the sub-district office then vote to pass the request to the Takua Pa 
district office, where, in a similar manner, there is a second vote to bring it to the next 
level.  if voted through, the request is eventually received by an official with the authority 
to approve it, most likely in either the National Disaster Warning Center (NDWC) itself, 
or the Ministry of the Interior, under which the NDWC functions. 
 
To expedite this procedure, the community could first go to an outside charitable 
organization or a higher authority (such as the Royal family), that could supersede the 
request process and go straight to the Ministry of the Interior or NDWC.  A second 
option is the demonstration of community support.  We recommend the community 
attempt both of these by first showing strong support of the tests and secondly by going 
through an organization (such as the DPF) in order to gain the extra needed recognition. 
 
Educate the community about tsunami warning.  From our research and interaction 
with the Ban Nam Khem community, the majority of the residents in the village are very 
undereducated with respect to the methods already available for tsunami warning in the 
village.  Our team recommends that the community be informed about the technology 
used in the system, in particular the different types of towers, where they are located in 
the village, and who controls the warnings.  According to research from USAID’s Last 
Mile Warning Communications Inventory project at the Disaster Tracking Recover 
Assistance Center (D-TRAC), Ban Nam Khem has the following technology for tsunami 
warning: 
 
• An ICT Tsunami Warning Tower controlled by both the ICT (Ministry of 
Information and Communication Technology) and the NDWC. 
• An American Signal Corporation Warning Tower controlled by the 
NDWC. 
• A Grohe and Rotary Tsunami Warning Tower, controlled by an 
emergency radio signal, under the administration of the Takua Pa District.   
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• In addition to warning towers, Ban Nam Khem has a Beach Guard Tower 
and approximately six announcement towers throughout the village.  
 
Very few individuals know the difference between the announcement towers and the 
tsunami warning towers, not only in function but in appearance as well.  Figure 3.X 
shows the two different types of tower 
. 
     
FIGURE 3.1 – Photographs distinguishing a 
tsunami warning tower (left) from an 
announcement tower (right). 
 
A second topic that is important, not only to educate the community about the tsunami 
warning system, but also to build further trust in it, is the technology that surrounds 
tsunami detection.  From discussions with the villagers in Ban Nam Khem, it became 
apparent that many individuals did not know how a tsunami was detected and how that 
detection was communicated to those people in areas of risk.  Therefore, we recommend 
education in areas concerning tsunameters and the DART buoy system’s chain of 
command.  It would be ideal to have a government official, administrator or a trusted 
source come and speak with the villagers concerning the specifics of tsunami detection 
and the basics of the system, including communication. These topics are outlined below: 
 
• A tsunameter, strategically placed in specific a location around the Pacific 
or Indian Oceans, detects a tsunami. 
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• The tsunameter transmits this detection to a buoy at the surface of the 
water.  This buoy then sends a signal to a satellite in orbit around the 
planet. 
• The satellite signal is then sent to warning centers around the world, 
including the NDWC. 
• The NDWC will then trigger Thailand’s tsunami warning system and the 
sirens on the tsunami warning towers will then sound. 
 
Schedule Maintenance and Operation for the Warning Towers.  A failed test of the 
warning system should yield immediate maintenance of the system’s components and 
regular, publicized maintenance of the system should be scheduled perhaps monthly, 
yearly or at other time intervals deemed appropriate.  This will not only play an important 
role in the community’s trust of the warning system, but will also be helpful for 
identifying components of the system that are near failure.  Such inspections are 
especially necessary for the components of the warning system that are only used under 
certain conditions, such as the solar cell backup power supply used during power outages. 
 
Furthermore, one or more local individuals, employed by either the local administration 
or the Thai government, should be given responsibility for the warning system.  Although 
this may not be the primary occupation of these individuals, they would be responsible 
for the general care and upkeep of the system and making sure the proper resources (such 
as food and water provisions, medical kits, etc.) are kept at each tower.  They would also 
be responsible for requesting unscheduled maintenance and would be a local contact for 
the villagers to speak to concerning the warning system. 
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4 COMMUNITY-WIDE EDUCATION AND TRAINING 
From our time spent in Ban Nam Khem, we learned from its residents that they desire 
further tsunami preparedness and education and training. When asking the villagers their 
thoughts about this, 20 out of 22 people replied that they thought it would be a good idea.  
It was also pointed out that while education would be valuable to the community, the 
level of schooling of some villagers would have to be taken into account in any program 
of instruction.  
 
Research was done to find the areas of interest with regard to education.  The most 
commonly suggested educational topic was that of earthquake and tsunami physics, while 
natural tsunami warning signs, evacuation training, and preparation and response 
followed closely.  
 
Also worth noting is the emphasis placed upon the importance of tsunami education for 
children in Ban Nam Khem by three interviewees.  They expressed that, as adults, they 
were fairly well informed on the topic of tsunamis and mitigation methods (based on their 
past experiences), but feared that younger generations would soon forget about the effects 
of the 2004 Sumatra Tsunami and pay less attention to education and mitigation.  Maitree 
Jongkraijug, the village headman, also believed that “in the schools, there should be one 
hour of tsunami education per week.” 
 
Another important aspect of education is community participation.  Therefore, the point 
was raised about the implementation of community meetings.  Of the 19 villagers 
questioned, 17 said they would be interested in attending future community meetings 
regarding tsunami preparedness.  The community was then able to provide us with 
information regarding meeting times and work schedules.  Nine of the interviewees 
agreed that they would be interested in an after-school and working hours meeting (many 
said at around 5:00PM), while six residents said a weekend meeting would be suitable for 
them.  One of the villagers questioned provided us with information regarding certain 
periods of the year when the water was too rough for fishermen to work.  This would also 
be a convenient meeting time considering the large population of fisherman in Ban Nam 
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Khem.  Other suggestions included Ban Nam Khem having one meeting every month 
around the same time with a reminder the day or week before. 
 
In order to communicate these meetings, the villagers identified six preferred means of 
communicating the time and location, as well as other information, within the village.  
The radio was the means of communication suggested most often among the villagers 
interviewed.  Also, five different individuals suggested the use of announcement cars for 
community notification.  The idea of using the actual announcement towers (separate 
from the warning system) as a reminder directly before the meetings was also brought up 
by one resident.   
 
4.1 RECOMMENDATIONS FOR COMMUNITY-WIDE EDUCATION AND TRAINING 
Our recommendations for Ban Nam Khem, with respect to education in tsunami 
preparedness, addressed not only the necessary topics of education that the community 
members were either interested in or lacked knowledge in, but also the means through 
which they should be informed about educational meetings and the specifics of 
evacuation drills.  The following recommendations look at each of these aspects in more 
detail and aim to address the overarching issue that without the knowledge of a tsunami 
mitigation plan, the other measures taken in Ban Nam Khem will have little use.   
 
Educate the community in topics of tsunami preparedness.  Educational topics that 
we believe could be valuable to the villagers of Ban Nam Khem include:   
 
• Preparation and response 
• Natural tsunami warning signs 
• Earthquake and tsunami physics 
 
Preparation and Response 
This area of knowledge concerns what measures could be taken to prepare for and 
respond to a tsunami at both the community and individual levels.  Measures taken at the 
community level include regular testing of the warning system and conducting 
evacuation drills.  At an individual level, residents could be informed about what 
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documents (medical forms, housing title, etc.) to keep easily accessible for quick 
retrieval.  Also, people could be taught the value of safety deposit boxes and savings 
accounts.  Lastly, residents should be made aware of the importance of creating a plan for 
their families.  This plan might include where the family will meet if separated or what 
the children should do in the event that parents cannot be found.  This type of information 
could be addressed by means of a public seminar conducted by a professional, but 
organized by a local administrator.    
 
Natural Tsunami Warning Signs  
Natural warning signs of tsunamis could include unusual occurrences in nature that might 
indicate trouble is approaching.  People should be made aware of what these signs are 
and where they can be found.  For example, there might be indicators of trouble from the 
sea, from animal life or from weather patterns.  Information regarding natural warning 
signs of tsunamis could also be provided by a professional in a seminar available to the 
entire village, as well as integrated into school curriculum.   
 
Earthquake and Tsunami Physics 
The last topic of education that we recommend be provided to the villagers is that of 
earthquake and tsunami physics.  General information on the propagation of these natural 
disasters, how frequently they occur and possibly the different distances they span could 
be useful to the residents’ overall understanding of them.  Knowing whether an 
earthquake in California will have an effect on them in Ban Nam Khem could relieve 
some anxiety associated with the topic.  Once again, this information could be provided 
by a professional during a seminar and integrated into the school curriculum. 
 
Share information with the community via preferred means of communication.  The 
residents found community participation in meetings within the village to be a vital part 
in maintaining communication between the administration and residents of Ban Nam 
Khem. Our recommendation is to hold monthly community meetings possibly on Sunday 
evenings (around 5:00PM) at a well-known local facility. Residents in the village could 
be made aware of these meetings through the local radio station, announcement cars and 
the announcement towers.  The village headman could lead interactive meetings with an 
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agenda outlining the precise topics that need to be covered during that meeting.  
Maintaining active participation among community members is vital to ensure the 
mitigation plan’s follow-through and sustainability.  Ideas surrounding the mitigation 
plan and how it can be improved upon should be brought forth by the residents 
themselves.  
 
Use evacuation drills to train community in tsunami preparedness.  In Ban Nam 
Khem we found that a complete evacuation drill had not been conducted due to the 
failure of a past drill (a false alarm went off the day before scheduled and resulted in 
mass panic).  The villagers still believe that a properly conducted evacuation drill would 
be beneficial to the community, enhancing their feelings of preparedness in the event of 
another tsunami.  As a result, we recommend that a complete evacuation drill be 
organized and implemented in Ban Nam Khem.  Furthermore, we recommend that the 
person or persons in charge of organizing a drill keep in mind the following factors that 
could be essential to its effectiveness: 
 
• Community ownership 
• Yearly or bi-yearly drills 
• Inform and educate the community  
• Establish parameters for success 
 
Community Ownership 
Ideally, we suggest that a committee of local residents and authority figures be in charge 
of the organization and implementation of the evacuation drills.  Their familiarity with 
the community could ensure that its specific needs are met.  The committee could also 
serve as a voice for Ban Nam Khem when attempting to schedule such drills through the 
government’s chain of command.  Lastly, through empowering the local residents’ and 
giving them ownership in the planning, implementation and follow through of the plan, 
its sustainability and longevity are promoted. 
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Yearly or Bi-yearly Drills 
We recommend that the evacuation drills be scheduled once, if not twice a year 
developing the residents’ awareness and familiarity of the mitigation plan.  We also 
recommend that the drills be a set part of the community’s yearly schedule of events and 
that they take place at around the same date, so that they become a regular and expected 
occurrence.   
 
Inform the Community 
This could be considered one of the most important aspects to ensuring the success of the 
evacuation drill.  Communication between the drill’s organizers and the general public is 
essential to making sure that everything goes smoothly.  One key point to be 
communicated to the public could be the difference between daily testing of the warning 
sirens and an actual evacuation drill.  People should be aware of what sounds or prompts 
are to be expected in each case.  Also, the public should be informed well in advance of 
the time and date to expect an evacuation drill.  Finally, residents should be 
knowledgeable about the evacuation procedurs to be followed, such as the route that they 
should take and their final destination.  
 
Establish Parameters for Success 
One last point we recommend is for the community to establish measures of success for 
the drills.  Such parameters could include the time it took for evacuation, degree of 
community participation and the efficiency in the carry through of the plan.  Knowing the 
result of the drill could be helpful in determining which areas still need to be worked on.  
The community, of course, should be informed on their strengths and weaknesses with 
regards to the evacuation drill as well. 
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5 CONCLUSION 
Ban Nam Khem is in need of emotional security and physical protection in the form of 
improved tsunami mitigation.  The recommendations that we have provided above, aim 
to address this issue, identifying three areas of mitigation that could considerably 
improve their existing plan. Equipped with education and training concerning tsunamis 
and tsunami mitigation, the villagers would have the knowledge necessary for proper 
tsunami response.  Given ample tsunami warning, the villagers would have the time they 
need to evacuate to safety.  The presence of tsunami evacuation towers would serve as  
evacuation shelters, providing safety within the vulnerable areas of the village.  It is 
important to note that although the three suggested measures could be perceived as 
standalone components, it is our opinion and recommendation that all three of them be 
implemented into a cohesive mitigation plan.  These measures would not only prepare the 
community and save many lives in the event of a future tsunami, but would be crucial to 
providing a sense of security throughout the village in hopes of recovery from the past 
tsunami. 
 
Although we feel that our project’s research will have a significant affect on the course of 
tsunami mitigation in Ban Nam Khem, we have identified several areas in which further 
research could be conducted.  These areas include other mitigation measures discovered 
through our team’s background research and by the villagers of Ban Nam Khem.  Our 
recommendations for future research are to explore the possibilities of the following 
options. 
 
Build tsunami walls to reduce the impact of a future tsunami.  Many villagers 
expressed the need for a man-made physical tsunami barrier along the beachfront.  This 
method is implemented in mitigation plans found elsewhere in the world, such as in 
Japan. 
 
Implement environmental barriers, such as dense growing mangrove trees.  Similar 
to a tsunami wall, these natural physical barriers could help to mitigate the physical 
forces of a tsunami.  Although they would take longer to implement, mangrove trees may 
be more attractive and cost effective than building a tsunami wall.  It should be noted, 
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though, that some research has indicated that introducing large-scale mangrove forests 
into new areas could be environmentally detrimental. 
 
Improve the current escape routes in order to reduce the difficulty of evacuation 
from the village.  A problem identified within the community is the need for more than 
one main road out of the village.  Making the roads straighter and wider could also 
accommodate evacuating traffic. 
 
Implement methods for evading mining ponds during evacuation in order to 
develop the safest and most rapid means of escape. During the 2004 Sumatra Tsunami, 
many Ban Nam Khem residents were caught fleeing parallel to the wave in an attempt to 
get around the large mining ponds located within the village.  One suggestion was to 
build bridges across the ponds in key areas to aid in evacuation.  Another suggestion was 
to fill the ponds with the excavated dirt from the river mouth (done in order to 
accommodate increased fishing traffic).  
 
Build more two-story homes in the village.  Villagers mentioned that many two-story 
houses provided refuge from the 2004 Sumatra Tsunami.  Building more two-story 
homes could potentially provide more areas for elevated shelter within the village. 
 
Further research into these areas of mitigation might prove to be useful and appropriate 
for implementation within Ban Nam Khem’s mitigation plan.   
 
Beyond providing protection from a tsunami, it is imperative to understand the 
importance of addressing the residents’ feelings of security within the community.  The 
lack of a comprehensive and trusted mitigation plan significantly contributes to the poor 
psychological state of community members.  The underlying goal of our project was to 
help ease the distress and anxiety felt by Ban Nam Khem’s tsunami victims.  Our 
involvement with residents in the village has given us insight about the tremendous 
emotional impact that a tsunami can have on an individual and a community.  We have 
the greatest admiration for the resilience of Ban Nam Khem residents who have survived 
this tragedy.  The ongoing emotional trauma they have endured, which has been furthered 
by the inadequacies of a mitigation plan, is of great concern to us.  Equally important to 
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us is providing assistance in a way that utilizes the community’s involvement in the 
project, in the hopes that over time they can be self-reliant in their goal of achieving 
security within the village. 
 
